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(57) Abstract: The present 
invention relates to certain 
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prostate cancer or cancers in 
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BENZYLIDENE-THIAZOLIDINEDIONES AND ANALOGUES AND THEIR USE IN THE TREATMENT • 
OF INFLAMMATION 

5 This application claims priority to the U.S. provisional application Serial Number 

60/151,670, filed August 31, 1999, the disclosure cf which application is hereby 
incorporated in its entirety by this reference. 

BfrckKTQwid pf the fovegtipn 

10 Tumor necrosis factor-alpha (TNF-a) is a pleiotropic cytokine that has been 

implicated as a significant mediator in a variety of inflammatory and immunological 
responses, as well as in the pathogenesis of endotoxic and septic shock. Nitric oxide 
synthases (e.g., NOS), are hemoproteins with a cytochrome 4 T450-like" active site, that 
catalyze the oxidation of arginine to nitric oxide (NO) and citrulline. The various 

15 isoforms of NOS reflect the diverse range of activities attributed to NO, such as, 
regulation of blood pressure, gastric motility, anti-bacterial activity, and 
neurotransmission. However, the cytotoxic nature of NO is involved in several 
neurodegenerative disorders, inflammatory and other diseases. Based on the connection 
between chronic inflammation and carcinogenic transformation, compounds that are 

20 effective anti-inflammatory agents are can be effective against cancer. 

The present invention relates to certain substituted heterocycles, which are useful 
in the inhibition of certain inflammatory mediators such as, for example, TNF-a and/or 
nitric oxide synthase (NOS), including the isoforms thereof. These heterocycles can be 
useful in the treatment of diseases, such as cancer or uncontrolled proliferation, 

25 inflammation, and the like. 

Summary of the Invention 

The present invention relates to certain substituted heterocycles, which are useful 
30 in the inhibition of certain inflammatory mediators such as, for example, tumor necrosis 
factor-alpha (TNFa) and/or nitric oxide synthase including the isoforms thereof. These 
heterocycles can be useful in the treatment of diseases related to inflammation, cancer or 
uncontrolled proliferation, and autoimmune diseases. 
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Some disclosed embodiments of the invention relate to compounds of the 



n and m are independently 0 or 1; 

Ri and R 2 are 1) independently or together hydrogen, alkyl, substituted 
aikyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, 
substituted alkoxy, hydroxy!, acyl, amino, mono-substituted amino, di-substituted 
amino, carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide, 
dialkylcarboxamide, substituted dialkylcarboxamide or haloalkoxy; or 2) Ri and 
R2 together with the aromatic ring bonded thereto form a cycloalkyl, substituted 
cycloalkyl, cycloalkenyl or substituted cycloalkenyl residue that may optionally 
comprise 1 or 2 heteroatoms selected from O, S, NH or N-alkyl; 

R3 and R4 are independently or together hydrogen, alkyl, substituted alkyl, 
haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, 
cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di-substituted 
amino, alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, 
arylcarbamate, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thioalkyl, 
thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; 

A is -CR$Rr where R$ and R7 are independently or together hydrogen, 
alkyl, substituted alkyl, alkoxy, substituted alkoxy or haloalkoxy; or R6 and R 7 



Formula (I): 




a) 



wherein: 
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together form a cycloalkyl residue that may optionally comprise 1 or 2 
heteroatoms selected from O, S, NH and N-alkyl; 



At is Formula (II), (HI), (IV), (V) or (VI): 




(n) (m) (iv) 




where Rg.R* and Rio are independently or together hydrogen, alkyl, 
substituted alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted 
amino, di-substituted amino, alkylamide, alkylsulfonamide, aiylsulfonamide, 
10 alkylurea, arylurea, alkylcarbamate, aiylcarbamate, alkoxy, substituted alkoxy, 

haloalkoxy, thioalkyl, thiohaloalkyl, caxboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialky lcarboxamide or substituted 
di alkylcarboxamide; 

15 Rs is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 

represents a bond present or absent; and 
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W, X, Y and Z are independently or together -C(O)-, -C(SK -S-, -O or 
-NH-residues that together form a 2,4-thiazolidinedione, 2-thioxo-4- 
thiazolidinedione, isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4- 
imidazolidinedione residue; or a pharmaceutical^ acceptable salt thereof. 
5 Other embodiments of the invention provide methods of synthesizing the 

compounds of the invention. 

In another aspect, this invention relates to the use of the compounds disclosed 
herein for treating diseases of uncontrolled cellular proliferation; and for the treatment 
inflammatory diseases. 

10 The invention also provides for a method of treatment of a disease of uncontrolled 

cellular proliferation comprising administering to a mammal diagnosed as having a 
disease of uncontrolled cellular proliferation; and a method of treating an inflammatory 
disease comprising administering to a mammal diagnosed as having an inflammatory 
disease. 

IS In another aspect, this invention relates to a pharmaceutical composition 

comprising a compound disclosed herein in admixture with one or more pharmaceutical^ 
acceptable excipients. 

20 Figure 1 shows examples of the inhibition of TNFa activity. 

Figure 2 shows examples of the inhibition of NOS activity. 
Figure 3 shows examples of methods for the compounds disclosed herein wherein 
n is 0 and mis L 

Figure 4 shows examples of methods for synthesizing the compounds disclosed 
25 herein wherein n and mare 1. 

Figure 5 shows examples of methods for synthesizing the compounds disclosed 
herein wherein n is 0 or 1 and m is 0. 

Pgfrilefl Preemption 

30 Definitions 
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In the specification and Formulae described herein the following terms are hereby 
defined. 

The term "alkyl" denotes a radical containing 1 to 12 carbons, such as methyl, 
ethyl, rt-propyl, iso-propyl, n-butyl, jec-butyl, f-butyl, amyl, r-amyl, n-pentyl and the like. 

5 The term "alkenyl" denotes a radical containing 1 to 12 carbons such as vinyl, 

allyl, 2-butenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl, 3-hexenyl, 4- 
hexenyl, 5-hexanyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl and the 
like. The term "alkenyi" includes dienes and trienes of straight and branch chains. 

The term "alkynyF denotes a radical containing 1 to 12 carbons, such as ethynyl, 

10 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3- 
pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl and the 
like. The term "alkynyl" includes di- and tri-ynes. 

The term "substituted alkyl" denotes a radical containing 1 to 12 carbons of the 
above definitions that are substituted with one or more groups, but preferably one, two or 

15 three groups, selected from hydroxyl, cycloalkyl, amino, mono-substituted amino, di- 
substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, 
alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, substituted alkoxy or 
haloalkoxy. When more than one group is present then they may be the same or 

20 different. 

The term ''substituted alkenyl" denotes a radical containing 1 to 12 carbons of the 
above definitions that are substituted with one or more groups, but preferably one, two or 
three groups, selected from halogen, hydroxyl, cycloalkyl, amino, mono-substituted 
amino, di-substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy, 

25 alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted 
dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, 
substituted alkoxy or haloalkoxy. When more than one group is present then they may be 
the same or different 

The term "substituted alkynyl" denotes a radical containing 1 to 8 carbons of the 

30 above definitions that are substituted with one or more groups, but preferably one or two 
groups, selected from halogen, hydroxyl, cycloalkyl, amino, mono-substituted amino, di- 
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substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, 
alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, substituted alkoxy or 
haloalkoxy. 

5 The term "cycloalkyl" denotes a radical containing 3 to 8 carbons, such as 

cyclopropyl, cyclobutyl, cyclopentyl, cyclopenyl, cyclohexyl, cycloheptyl and the like. 
The term "substituted cycloalkyl" denotes a cycloalkyl as defined above that is further 
substituted with one or more groups selected from halogen, alkyl, hydroxyl, alkoxy, 
substituted alkoxy, carboxy, carboalkoxy, alkylcarboxamide, substituted 

10 alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, amino, mono- 
substituted amino or di-substituted amino. When the cycloalkyl is substituted with more 
than one group, they may be the same or different. 

The term "cycloalkenyl" denotes a radical containing 3 to 8 carbons, such as 
cyclopropenyl, 1-cyclobutenyl, 2-cyclobutenyl, 1-cyclopentenyl, 2-cyclopentenyl, 3- 

15 cyclopentenyl, 1-cyclohexyl, 2-cyclohexyl, 3-cyclohexyl and the like. The term 

"substituted cycloalkenyl" denotes a cycloalkyl as defined above further substituted with 
one or more groups selected from halogen, alkyl, hydroxyl, alkoxy, substituted alkoxy, 
haloalkoxy, carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide, 
dialkylcarboxamide, substituted dialkylcarboxamide, amino, mono-substituted amino or 

20 di-substituted amino. When the cycloalkenyl is substituted with more than one group, 
they may be the same or different. 

The term "alkoxy" as used herein denotes a radical alkyl, defined above, attached 
directly to an oxygen such as methoxy, ethoxy, n-propoxy, wo-propoxy, n-butoxy, t- 
butoxy, iso-butoxy and the like. 

25 The term "substituted alkoxy" denotes a radical alkoxy of the above definition 

that is substituted with one or more groups, but preferably one or two groups, selected 
from hydroxyl, cycloalkyl, amino, mono-substituted amino, di-substituted amino, 
acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonyl, 

30 alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, substituted alkoxy or haloalkoxy. When 
more than one group is present then they may be the same or different. 
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The term "mono-substituted amino" denotes an amino substituted with one group 
selected from alkyl, substituted alkyl or arylalkyl wherein the terms have the same 
definitions found throughout. 

The term "di-substituted amino" denotes an amino substituted with two radicals 
5 that may be same or different selected from aryl, substituted aryl, alkyl, substituted alkyl 
or arylalkyl wherein the terms have the same definitions found throughout. Some 
examples include dimethylamino, methylethylamino, diethylamino and the like. 

The term "haloalkyl" denotes a radical alkyl, defined above, substituted with one 
or more halogens, preferably fluorine, such as a trifluoromethyl, pentafluoroethyl and the 
10 like. 

The term "haloalkoxy" denotes a haloalkyl, as defined above, that is directly 
attached to an oxygen to form trifluoromethoxy, pentafluoroethoxy and the like. 

The term "acyl" denotes a radical containing 1 to 8 carbons such as formyl, 
acetyl, propionyl, butanoyl, iso-butanoyl, pentanoyl, hexanoyl, heptanoyl, benzoyl and 
15 the like. 

The term "acyloxy" denotes a radical containing 1 to 8 carbons of an acyl group 
defined above directly attached to an oxygen such as acetyloxy, propionyloxy, 
butanoyloxy, iso-butanoyloxy, benzoyloxy and the like. 

The term "aryl" denotes an aromatic ring radical containing 6 to 10 carbons that 
20 includes phenyl and naphthyl. The term "substituted aryl" denotes an aromatic radical as 
defined above that is substituted with one or more selected from hydroxyl, cycloalkyl, 
aryl, substituted aryl, heteroaryl, heterocyclic ring, substituted heterocyclic ring, amino, 
mono-substituted amino, di-substituted amino, acyloxy, nitro, cyano, carboxy, 
carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, 
25 substituted dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, alkylthio, alkoxy, substituted 
alkoxy or haloalkoxy, wherein the terms are defined herein. 

The term "halo" or "halogen" refers to a fiuoro, chloro, bromo or iodo group. 

The term i( thioalkyl" denotes a sulfide radical containing 1 to 8 carbons, linear or 
branched. Examples include methylsulfide, ethyl sulfide, isopropylsulfide and the like. 
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The term "thiohaloalkyl" denotes a thioalkyl radical substituted with one or more 
halogens. Examples include trifluoromethylthio, 1,1-difluoroethylthio, 2,2,2- 
trifluoroethylthio and the like. 

The term "carboalkoxy" refers to an alkyl ester of a carboxylic acid, wherein alkyl 

5 has the same definition as found above. Examples include carbomethoxy, carboethoxy, 
carboisopropoxy and the like. 

The term "alkylcarboxamide" denotes a single alkyl group attached to the amine 
of an amide, wherein alkyl has the same definition as found above. Examples include 
N-methylcarboxamide, N-ethylcaiboxamide, ^-(iso-propyl)carboxamide and the like. 

10 The term "substituted alkylcarboxamide" denotes a single "substituted alkyl" group, as 
defined above, attached to the amine of an amide. 

The term "di alkylcarboxamide" denotes two alkyl or aryialkyl groups that are the 
same or different attached to the amine of an amide, wherein alkyl has the same 
definition as found above. Examples of a dialkylcarboxamide include NJJ- 

15 dimethylcarboxamide, AT-methyl-iV-ethylcaiboxamide and the like. The term "substituted 
dialkylcarboxamide" denotes two alkyl groups attached to the amine of an amide, where 
one or both groups is a "substituted alkyl", as defined above. It is understood that these 
groups may be the same or different. Examples include /V^-dibenzylcaiboxamide, N- 
benzyl-AT-methylcarboxamide and the like. 

20 The term "alkylamide" denotes an acyl radical attached to an amine or 

monoalkylamine, wherein the term acyl has the same definition as found above. 
Examples of "alkylamide" include acetamido, propionamido and the like. 

The term "aryialkyl" defines an alkylene, such as -CH 2 - for example, which is 
substituted with an aryl group that may be substituted or unsubstituted as defined above. 

25 Examples of an "aryialkyl" include benzyl, phenethylene and the like. 

The term "heterocyclic ring" denotes five-membered or six-membered rings that are 
completely or partially saturated and substituted with at least one heteroatom but no more 
than three heteroatoms, selected from nitrogen, oxygen and sulfur. Examples include 
30 morpholino, piperidinyl, piperazinyl, tetrahydrofuranyl and the like. The term 

"substituted heterocyclic ring" refers to a heterocyclic ring that is substituted with one or 
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more groups from hydroxy!, alkyl, substituted alkyl, haloalkyl, phenyl, substituted 
phenyl, heteroaiyl, amino, mono-substituted amino, di-substituted amino, acyloxy, nitro, 
cyano, carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide, 
dialkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, 

5 alkylthio, alkoxy, substituted alkoxy or haloalkoxy. When more than one group is 
present then the groups may be the same or different. 

The term "heteroaryl" refers to a five-membered or six-membered heterocyclic 
aromatic ring system containing 1 to 4 heteroatoms selected from nitrogen, oxygen 
and/or sulfur. Examples include pyridinyl, pyrimidinyl, pyrrolyl, furanyl, tetrazolyl, 

10 isoxazolyl and the like. The term "substituted heteroaryl" refers to heteroaiyl that is 
substituted with one or more groups from hydroxyl, alkyl, substituted alkyl, haloalkyl, 
aryl, substituted aryl, heteroaryl, amino, mono-substituted amino, di-substituted amino, 
acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonyl, 

15 alkylsulfinyl, alkylthio, alkoxy, substituted alkoxy or haloalkoxy. When more than one 
group is present then the groups may be the same or different. 

A residue of a chemical species, as used in the specification and concluding 
claims, refers to the moiety that is the resulting product of the chemical species in a 
particular reaction scheme or subsequent formulation or chemical product, regardless of 

20 whether the moiety is actually obtained from the chemical species. Thus, an ethylene 
glycol residue in a polyester refers to one or more -OCH2CH20- repeat units in the 
polyester, regardless of whether ethylene glycol is used to prepare the polyester. 
Similarly, a 2,4-thiazolidinedione residue in a chemical compound refers to one or more - 
2,4-thiazolidinedione moieties of the compound, regardless of whether the residue was 

25 obtained by reacting 2,4-thiazolidinedione to obtain the compound. 

It must be noted that, as used in the specification and the appended claims, the 
singular forms "a," "an" and "the" can include plural referents unless the context clearly 
dictates otherwise. Thus, for example, reference to "an aromatic compound" includes 
mixtures of aromatic compounds. 

30 
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Some disclosed embodiments of the invention relate to the Formula (I): 



n and m are independently 0 or 1; 

Ri and R 2 are independently or together hydrogen, alkyl, substituted alkyl, 
haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, 
substituted alkoxy, hydroxyl, acyl, amino, mono-substituted amino, di-substituted 
amino, caiboxy, caiboalkoxy, alkylcaxboxamide, substituted alkylcarboxamide, 
dialkylcarboxamide, substituted dialkylcarboxamide or haloalkoxy; or R| and R 2 
together with the aromatic ring form a cycloalkyl, substituted cycloalkyl, 
cycloalkenyl or substituted cycloalkenyl optionally comprising 1 or 2 heteroatoms 
selected from O, S, NH and N-alkyl; 

Rj and R* are independently or together hydrogen, alkyl, substituted alkyl, 
haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, 
cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di-substituted 
amino, alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, 
arylcarbamate, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thioalkyl, 
thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; 

A is -CR6R7- where R$ and R 7 are independently or together hydrogen, alkyl, 
substituted alkyl, alkoxy, substituted alkoxy or haloalkoxy; or R6 and R7 together 
form a cycloalkyl comprising 1 or 2 heteroatoms selected from O, S, NH and 




(I) • 



wherein: 
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N-alkyl; 

At is Formula (II), (III), (IV), (V) or (VI): 




(n) (m) (iv) 




5 

where Ra,R9 and R !0 are independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
subr ited amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 
10 arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, haloalkoxy, 

thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; 

R5 is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 

15 and 

W, X, Y and Z are independently or together -C(O)-, -C(S)-, -S-, -O- or 
-NH-, preferably such that they form a 2,4-thiazolidinedione, 2-thioxo-4- 
thiazolidinedione, isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4- 
imidazolidinedione residue. These residues can be illustrated by the following 
20 Formulae: 
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V V 

S yNH S> Y m 

o s 

2,4-thiazoIidinedione 2-thioxo-4-thiazolidinedione isoxazolidinedione 



p 



HN NH HN NH 

» r 

o s 

2,4-imidazolidinedione 2-thioxo-4-imidazolidinedione 

Any compound disclosed herein may be formulated as a pharmaceutical^ acceptable salt. 
In some embodiments W, X, Y and Z are independently or together -C(O)-, 
5 -C(S)-, -S-, -0-, or -NH- to form a 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 
2,4-imidazolidinedione or 2-thioxo-4-imidazolidinedione residue. 

In some embodiments n is 0; Ri and R2 are independently or together alkyl, 
substituted alkyl or hydroxyl; or Rj and R 2 together with the aromatic ring bonded thereto 
form a substituted cycloalky 1 optionally comprising 1 or 2 heteroatoms selected from O, 
10 NH or N-alkyl; 

In another embodiment R3 and R4 are independently or together halogen, alkyl, 
substituted alkyl, haloalkyl, alkoxy, substituted alkoxy, amino, mono-substituted amino, 
di-substituted amino or haloalkoxy. 

In one embodiment R5 is hydrogen, alkyl or substituted alkyl. 
15 In some embodiments of the compound of Formula (I), Ar comprises a substituted 

or unsubstituted C6-C18 aromatic ring residue wherein all ring atoms are carbon, which 
may be optionally be substituted with zero to three R*, R9 or Rio substituent groups, with 
the proviso that the C 6 -Ci8 aromatic radical does not comprise compounds of the formula 



20 
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R 8 Rg 




wherein R«, R9 and Rio are independently or together hydrogen, alkyl, substituted 
5 alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 

halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 
arylurea, alkylcarbamate, arylcaibamate, alkoxy, substituted alkoxy, haloalkoxy, 
thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
10 alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide. 

It is to be understood that in no embodiment within the scope of the present 
invention does the Ar residue of the compound of Formula (I) comprise the formula: 



15 




wherein R*. R9 and Rio are independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
20 substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 

arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, haloalkoxy, 
thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide. 
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In certain embodiments, the substituted or unsubstituted C 6 -Ci 8 aromatic ring 
residue comprises a napthyl residue of the formula; 




5 wherein the napthyl residue may be optionally substitued with zero to three R%, Kg 

or Rio substituent groups. 

In other embodiments, Ar comprises a substituted or unsubstituted C2-C18 
heteroaromatic ring residue having from one to three ring atoms selected from O, S, N, 
10 NH and N-Ri 1 atoms or residues, and optionally substituted with zero to three Rg, R9 or 
Rio substituent groups, with the proviso that the C2-C18 heteroaromatic ring residue does 
not comprise compounds of the formula 




wherein R$, and R9 are independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
20 halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 

substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 
arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, haloalkoxy, 
thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, di alkylcarboxamide or substituted dialkylcaiboxamide. 
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10 



It is to be understood that in no embodiment within the scope of the present 
on does the Ar residue of the compound of Formula (I) comprise the formula: 



wherein Ra, and R 9 are independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
substituted amino, alkylamide, alkylsulfonamide, ary Sulfonamide, alkylurea, 
arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, haloalkoxy, 
thioalkyl, thiohaloalkyl, caiboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, diaikylcarboxamide or substituted dialkylcarboxamide. 

In certain preferred embodiments, the substituted or unsubstituted C2-C18 
iromatic ring residue comprises one of the following heteroaromatic residues: 
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wherein the heteroaromatic residue may be optionally substituted with zero to 
three Rg, R9, Rio, or Ri 1 substituent groups, wherein Rl 1 substituted groups comprise 
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alkyl, substituted alkyl, aryl, substituted aryl, acyl, heteroaiyl, or substituted heteroaryl 
groups. 

In certain embodiments, the substituted or unsubstituted heteroaromatic ring 
5 residue comprises a napthyl residue of the formula; 




wherein at least one carbon of the napthyl residue is substituted with a nitrogen 
atom, and the napthyl residue may be optionally substituted with zero to three Rg, R$ or 
10 Rio substituent groups. 



In another embodiment Ar is Formula (II), (HI) or (VI): 




Rio ^ 



(VI) 



wherein: 

15 R« is alkyl, substituted alkyl, alkenyl, haloalkyl, hydroxy, acyloxy, halogen, 

alkoxy, substituted alkoxy, amino, mono-substituted amino, di-substituted amino, 
alkylamide or haloalkoxy; and 

R9 and Rio are independent or together hydrogen, halogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkoxy, hydroxyl, amino, mono-substituted 
20 amino, di-substituted amino, alkylamide or haloalkoxy. 

In one embodiment represents a bond present and the compound has the 

structural Formula: 
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R 2 ' 




In one embodiment represents a bond absent and the compound has 

5 the structural Formula: 



In another embodiment of the invention Ri and R2 together with the aromatic ring 
bonded thereto form a substituted cycloalkyl. 

In still another embodiment R3 is methyl, ethyl, trifluoromethyl, methoxy or 
10 dimethylamino; and R4 is hydrogen. 

In another embodiment a K\ and R2 together with the aromatic ring bonded 
thereto form a substituted cycloalkyl; R 3 is methyl, ethyl, trifluoromethyl, methoxy or 
dimethylamino; and R4 is hydrogen form a polycyclic residue. Preferably the polycyclic 
residue is selected from: 
15 1) 3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro.2-naphthyl, 





2) 3-ethyi-5,5,8,8.tetramethyl-5,6,7,8-tetrahydro-2-naphthyl, 
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3) 3-trifluoromethyl-5,5,8^eti^ 

4) 3-methoxy-5,5,8,84etramethyl-5,6,7,8-teti^ydro-2-naph%l, or 

1 A 
, II I 

5) 3-dimethylamino-5,5,8,8-tctramethyl-5,6J,8-tctrahydro 





In one preferred embodiment, K\ and R2 together form a substituted cycloalkyl 
10 with the aromatic ring of Formula I to give the 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl radical: 




in another preferred embodiment, Rj and R 2 together form a substituted cycloalkyl with 
15 the aromatic ring of Formula I optionally comprising 1 or 2 nitrogen heteroatoms to give 
1 -isopropyl-7-methyl- 1 ,2,3 ,4-tetrahydro-6-quinolinyl radical; 
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or the l,4^isopropyl-6-methyl-l t 2,3,4-tetrahydro-7-quinoxalinyl radical: 




In still another embodiment of the invention wherein the A group is present (i.e. n 
5 is 1) Ri and R2 together with the aromatic ring form a cycloalkyl or substituted cycloalkyl 
optionally comprising 1 or 2 nitrogen heteroatoms; R3 is halogen, alkyl, substituted alkyl, 
haloalkyl, alkoxy, substituted alkoxy, haloalkoxy, amino, mono-substituted amino or di- 
substituted amino; and R* and R7 together form a cycloalkyl comprising 1 or 2 oxygen 
heteroatoms and a compound of claim W, X, Y and Z are independently or together - 
10 C(O)-, -C(S)-, -S- or -NH- form a 2,4-thiazolidinedione, 2-thioxo-4^tMazolidinedione, 2- 
thioxo-4-imidazolidinedione or 2,4~imidazolidinedione residue. 

This invention also relates to a pharmaceutical formulation comprising one or 
more compounds disclosed herein in an admixture with a pharmaceutically acceptable 
excipient. 

15 
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Compounds disclosed herein may exist in various tautomeric forms. For 
example, 2,4-thiazolidinedione-containing compounds disclosed herein may exist in the 
form of tautomers (Xa), (Xb) and (Xc). 




(Xc) 



5 It is understood that tautomers may also exist with 2-thioxo-4-thiazolidinedione, 

2,4-imidazolidinedione, 2-thioxo-4-imidazolidinedione and isoxazolidinedione 
containing compounds disclosed herein and these tautomeric forms are also within the 
scope of the invention. 

For convenience, all of the tautomers axe presented herein by a single formula, but 
10 it is understood that all the tautomers are within the scope of the invention. 

When is present both E and Z configurations are within the scope of the 

invention. For example, 2,4-thiazoIidinedione and 2-thioxo-4-thiazolidinedione of 
Formula (I) may have the following structures respectively: 
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The compounds disclosed herein may also include salts of the compounds, such 
as salts with cations. Cations with which the compounds of the invention may form 
pharmaceutical^ acceptable salts include alkali metals, such as sodium or potassium; 
5 alkaline earth metals, such as calcium; and trivalent metals, such as aluminum. The only 
constraint with respect to the selection of the cation is that it should not unacceptably 
increase the toxicity. Due to the tautomerism described above for the compounds, mono- 
,di- or tri-salts may be possible depending on the corresponding alkali metal. Also, one 
or more compounds disclosed herein may include salts formed by reaction of a nitrogen 
10 contained within the compound, such as an amine, aniline, substituted aniline, pyridyl 
and the like, with an acid, such as HC1, carboxylic acid and the like. Therefore, all 
possible salt forms in relationship to the tautomers and a salt formed from the reaction 
between a nitrogen and acid are within the scope of the invention. 

The present invention provides, but is not limited to, the specific compounds set 
15 forth in the Examples as well as those set forth below, and a pharmaceutical^ acceptable 
salt thereof: 

where n is 0, and is absent or present: 

2K3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
methoxybenzylidene-2,4-thiazolidinedione, 
20 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
trifiuoromethoxybenzyhdene-2,4-thiazolidinedione, 

2K3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
dimethylaminobenzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro.2-naphthyl)-3- 
25 chlorobenzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8,8"Pentamethyl.5,6,7,8-tetrahydro-2-naphthyl)-3- 
methylbenzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6 f 7,8^etrahydn>-2-naphthyl)-3- 
ethylbenzyhdene-2,4-thiazoUdinedione, 
30 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2«naphthyl)-3- 
trifluoromethylbenzylidene-2,4-thiazolidinedione, 
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2-(3,5,5,8,8-Pentamethyl-5,6 t 7,8-tetrahydro-2-naphthyl)-3- 
ethoxybenzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5 1 6J,8-tetrahydro-2-naphthyl)^-methoxy^ 
fluorobenzyUdene-2,4-ttoazoUdinedione, 
5 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetraty^ 
fluorobenzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8 # 8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl).3- 
isopropoxybenzylidene-2,4-thiazolidinedione, 

2^3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-3- 
1 o aminobenzylidene-2,4-thiazolidinedione, 

2^3,5,5,8,8-Pentamethyl-5,6J,84etrahydro-2-naphthyl)-3- 
acetamidobenzylidene-2»4-thiazolidinedione v 

2K3-Methoxy-5,5,8,8-tetramethyl-5,673-tetrahydro-2-naphthyl)-3- 
trifluoromethoxybenzylidene-2,4-thia2olidinedione, 
15 2-(3-Dimethylamino-5,5,8,8-tet^ 

trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tet^ 
3-methoxybenzylidene-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahyd^ 
20 3-methylbenzylidene-2,4-thiazolidinedione, 

2-(3-Trifluoromethyi-5,5,8,8-tet^ 
3-ethylbenzylid6ne-2,4-thiazolidinedione, 

2-(3-Trffluoromethyl-5,5,8,8-tetr^ 
3-trifiuoromethoxybenzylidene-2,4-thiazolidinedione, 
25 2-(3-Dimethylamino-5,5,8,8-tetramethyl-5,6,7,8-tetrahyto 
dimethylaminobenzylidene-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-^ 
3-chlorobenzylidene-2,4-thiazolidinedione } 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-n^)hthyl)-3- 
30 acetoxybenzylidene-2,4-thiazolidinedione, 
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2.(3,5,533-Pentamethyl-5,6,7,8-tetrahydro-2.naphthyl>3- 
hydroxybenzylidene-2 t 4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5£,8^eti^e^^ 
3-dimethylaininobenzylidene-2,4-thiazolidinedione, 
5 4.(3,5 t 5,8,8-Pentamethyl-5 t 6,7,8-tetrahydro-2-naphthyl)-3- 
methoxybenzylidene-2,4-thiazolidinedione, 

^.S^^^-Pentamethyl-S^J^-tetrahydro^-naphthyiVS- 
trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

4^3 t 5,53,8-Pentamethyl-5,6J,84etrahydro-2-n^)hthyl)-3- 
1 0 dimethylaminobenzylidene-2,4-thiazolidinedione, 

^S^^^^-Pentamethyl-S^J^-tetrahydro-Z-naphthy^S. 
chlorobenzylidene-2,4-thia2olidinedione, 

4K3,5,5,8 ) 8-Pentamethyl-5 t 6 ) 7,8-tetrahydro-2.naphthyl>3- 
methyIbenzylidene-2,4-thiazolidinedione, 
15 4-(3,5 t 5,8,8-Pentamethyl-5^ 
ethylbenzylidene-2,4-thiazolidinedione, 

4^3,5,5 f 8,8-Pcntamcthyl-5,67,8-tetrahydro-2-naphthyl)-3- 
trifluoromethylben2ylidene-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5A7.8-te^ 
20 ethoxybenzylidene-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5^7,84etr^^ 
fluorobenzytidene-2,4-thiazotidinedione, 

4-(3,5,5,83-Pentamethyl-5,6J,84etrahydn>-2-naphthyl)-2-fluoro 
methoxy-benzylidene-2,4-thiazolidinedione, 
25 4-(3,5 t 5 > 8,8-Pcntamcthyl-5,6J,84ctrahydro-2-n^)hthyl)-3- 
isopropoxybenzylidene-2,4-thiazolidinedione, 

4.(3,5,5,8,8-Pentame%l-5,6,7,8-tetrahydro-2-naphthyl)-3- 
aminobenzylidene-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-3- 
30 acetamidobenzylidene-2,4-thiazolidinedione, 
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4-(3-Methoxy-5,5,8,8^etrame% 
trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

4^3-Dimethyiamino-5,5,8,84etr^ 
trifluoromethoxybenzylidene-2 9 4-thiazolidinedione, 
5 4-(3-Trifluoromethyl-5,5,83-tet^ 
3-methoxybenzylidene-2,4-thiazolidinedione, 

4-(3-Trifluoromethyl-5,5,8,84e^^ 
3-methylbenzylidene-2,4-thiazolidinedione, 

4^3-Trifluoromethyl-5,53,8-tet^ 
1 0 3-ethylbenzylidene-2,4-thiazolidinedione, 

4-(3-Trifluoromethyl-5,5,8,8-tetr^ 
3-trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

4K3-Dimethylamino-5,5,83-tet^ 
dimethylaminobenzylidene-2,4-thiazolidinedione, 
15 4K3-Trifluoromethyl-5,53,8-tetr^ 
3-chlorobenzylidene-2,4*thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-3- 
acetoxybenzylidene-2,4-thiazolidinedione, 

4-(3,5,5 > 8,8-Pentamethyl-5,6/73-te^ 
20 hydroxybenzylidene-2,4-thiazolidinedione, 

4-(3-Trifluoromethyl-5,5&84etr^ 
3-dimethylaminobenzylidene-2,4-thiazolidinedione t 

2-{3,5,5,8,8-Pentamethyl-5 > 6,7,8-tetrahydro-2-naphthyl)-3- 
methoxyben2yl-2,4-thiazolidinedione, 
25 2-(3,5,5,8,8-Pentamethyl-5,6J,84etrahydro-2-naphthyl)-3- 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 

2-(3 t 5,5,83-Pentamethyl.5,6J,84etrahydro-2-naphthyl>3- 
dimethylaminobenzyl-2,4-thiazolidinedione > 

2K34,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-3^U 
30 2,4-thiazolidinedione, 
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2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahyd^ 
2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro^ 
2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
trifiuororaethylbenzyl-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-^^^ 
2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetr^ 
fluorobenzyl-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetiahydro-2-naphthyl)-3-methoxy-6- 
fluorobenzyl-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
isopropoxybenzyl-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydro-2-naphthyl)-3-aminobenzyl- 
2,4-thiazolidinedione, 

2-(3,5,5,8,8-PentamethyI-5,6,7,8-tetrahydro-2-naphthyl)-3- 
acetamidobenzyl-2,4-thiazolidinedione, 

2-(3-Methoxy-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 

2-(3-Dimethylamino-5,5,8,8-tetrame^ 
trifIuoromethoxybenzyl-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tetra^ 
3-methoxybenzyl-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tetrameto^^ 
3-methylbenzyl-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tetrame%^ 
3-ethylbenzyl-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-nap 
3-trifluoromethoxybenzyl-2,4-thiazolidinedione, 
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2-(3-Dimethyiammo-5,^ 
dimethylaminobenzyl-2,4-thiazolidinedione, 

2-(3-Trifluorome%l-5,5,8,8-tetramethyl^^ 
3-chlorobenzyl-2,4-thiazolidinedione, 
5. 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahy^^ 
2,4-thiazolidinedione, 

2K3,5,5,8,8-Pentamethyl-5,6,7 > 8-tetrahydro-2-naphthyl)-3- 
hydroxybenzyl-2,4-thiazolidinedione, 

2-(3-Trifiuoromethyl-5,5,8,8-tetrameto^^ 
1 0 3-dimethylaminobenzy 1-2,4-thiazolidinedione, 

4-(3 > 5,5,8,8-Pentamethyl-5,67,8.tetrahydro-2-naphthyi)-3- 
methoxybenzyl-2,4-thiazolidinedione, 

4-(3,5,5 t 8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl).3- 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 
15 4-(3,5,5,8,8-P<mtamethyl-5,6,7,8-te^ 
dimethylaminobenzyl-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro^ 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tet^ 
20 2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahy^ 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydio-2-naphthyl)-3- 
trifluoromethylbenzyl-2,4-thiazoUdinedione, 
25 4-(3,5,5,8,84 > entamethyl-5,6,7,8-tet^ 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydio-2-naphthyl)-3-methoxy-5- 
fluorobenzyl-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetr^ 
30 methoxy-benzyl-2,4-thiazolidinedione, 
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^(S.S^^^-Pentamethyl-S.ej.S-tetrahydro^-naphthyOO- 
isopropoxybenzyl-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro^^ 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
acetamidobenzyl-2,4-thiazolidinedione, 

4-(3-Methoxy-5,5,8,8-tetramethyl-5,^^^ 
trifluoromethoxybenzyl-2,4-thiazohdinedione, 

4-{3-Dimethylamino-5,5,8,8-tetrameto^^ 
trifluoromethoxybenzyl-2 > 4-thiazolidinedione, 

4-(3-Trifluoromethyl-5,5,8,8-tetramefo^^ 
3-methoxybenzyl-2,4-thiazolidinedione, 

4-<3-Trifluoromethyl-5,5,8,8-tetra^^ 
3-methylbenzyl-2,4-thiazoIidinedione, 

4-{3-Trifluoromethyl-5,5,8,8-tetrara 
3-ethylbenzyl-2,4-thiazolidinedione, 

4-(3-Trifluoromethyl-5,5,8,8-tetram^ 
3-trifluoromethoxybenzyl-2,4-thiazolidinedione, 

4-(3-Dimethylamino-5,5,8,8-tetram^ 
dimethylaminobenzyl-2,4-thiazolidinedione, 

4-(3-Trffluoiome%l~5,5,8,8-tefr^ 
3-chlorobenzyl-2,4-thiazoHdinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahy^ 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydn>-2-naphthyl)-3- 
hydroxybenzyl-2,4-thiazotidinedione, 

4-(3-Trifluoiome%l-5,5,8,8-tetrame^ 
3-dimethylaminobenzyl-2,4-thiazolidinedione, 

2K3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-pyri 
2,4-thiazolidinedione, 
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2-(3,5,5,8,8-PCTtamethyl«5,6J,8-te^ 
pyridylidene-2,4-thiazolidinedione, 

2K3,5,5,8,8-Pentamethyl-5^7,8-tetrahyto^ 
thiazolidinedione, and 
5 2-(3,5,5,8,8-Pentamethyl-5,67,8-tetrahydro-2-naphthyl)0-metho 
pyridyl-2,4-thiazolidinedione. 
The structures for these compounds are shown below: 
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2-(3,5 T 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

n5q5hthyl)-3-methoxybenzylidene-2,4- 

thiazoiidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 
naphthyl)-3-trifluoromethoxybenz>4idene-2,4- 
thiazolidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-dimethylaminobenzylidene-2,4- 

thiazolidinedione 



2-(3,5,5,8,8-Pcntamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-chlorobenzylidene-2,4-thiazolidine 

dione 



2-(3,5,5,8,8-Pentamcthyl.5,6,7,8-tetrahydro-2- 

naphthyl)-3-methylbenzylidene-2,4- 

thiazolidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3^thy!benzylidene-2,4- 

thiazolidinedione 
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2-(3,5,5 t 8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-trifluoromethylbenzylidene-2,4- 

thiazolidinedione 




NH 



NH 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphth^V^-ethoxybenzylidene^,^ 

thiazolidinedione 



2^3,5 > 5,8,8-Pentamethyl-5 t 6 > 7,8-tetrahydro-2- 

naphthylVS-methoxy-^fluoTolbenzylidene^^ 

thiazolidinedione 




NH 



2-(3,5,5 > 8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

n2phthyl)-3-methoxy-6-fluorolbenzylidene-2,4- 

thiazoiidinedione 




NH 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-isopropoxybenzylidene-2 ? 4- 

thiazolidinedione 




NH 



2-(3,5,5,8,8-Pentamethyl-5,6,7,84etrahydro-2- 

naphthyl)0-aminobenzylidene-2,4- 

thiazolidinedione 




NH 
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2-(3,5,5 t 8,8-Pentamethyl-5 > 6,7,8-tetrahydro-2- 

naphthyl)0-acetamidobenzylidene-2,4- 

thiazolidinedione 



2-(3-Methoxy-5 > 5,8,8-tetramethyl-5,6,7,8-tetra 
hydro-2-naphthy l)-3 -trifluoromethoxy- 
bcnzylidene-2,4-thiazolidinedione 



2K3-Dimethylamino-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydro-2-naphthyl)-3-trifluoromethoxy- 

benzylidene-2,4-thiazolidinedione 



2-(3-Trifluoromethyl-5,5,8,8-tctramethyl-5,6,7,8- 

tctahydro-2-naphthyl)-3-methoxybenzylidene-2,4- 

thiazolidinedione 



2-{3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 
tetrahydro-2-naphthyl)-3-methylbenzylidene-2,4- 
thiazolidinedione 



2-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 

tettahydro-2-naphthyl)-3-ethylbenzylidene-2,4-t 

hiazoMnedione 
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2-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydro-2-naphthyl)-3-trifluoromethoxy- 

benzylidene-2,4-thiazolidinedione 



2^3-Dimethylamino-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydn>2-naphthyl)-3-<Umethylaiiiino- 

benzylidene-2,4-thiazolidinedione 



2-(3-Trifluoromethyl-5 t 5,8,8-tetramethyi-5 > 6,7,8- 

tetrahydro-2-naphthyl)-3-chlorobenzylidene-2,4- 

thiazolidinedione 



2-(3,5,5,8 t 8-Pentamethyl-5 > 6 > 7,8-tetrahydro-2- 

naphthyl)-3-acetoxybenzylidene-2,4- 

thiazolidinedione 



2-(3,5,5,8,8-Pentamethyl-5 ) 6,7,8-tetrahydro-2- 

naphthyl)-3-hydroxybcnzylidene-2,4- 

thiazolidinedione 



2-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7 > 8- 

tetohydro-2-naphthyl)0-dimethylamino- 

benzylidene-2,4-thiazolidinedione 
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4-{3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthtf)-3-methoxybenzylidene-2,4- 

thiazolidinedione 



4-(3,5,5,8,8-Pentamcthyl-5,6,7,8-tetrahydro-2- 
n^hthyl)-3-trifluoromethoxybenzylidene-2,4- 
thiazolidinedione 



4^3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-dimethylbenzylidene-2,4- 

thiazolidinedione 



4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

nq>hthyl)-3-chlon)benzylidene-2,4-thiazolidine 

dione 



^^.S^^-Pentamethyl-S.ej^-tetrahydro^- 

naphthyl)-3-methylbenzylidene-2,4- 

thiazolidinedione 



^.S^^^-Pentamethyl-S^J^-tetrahydro^- 

naphthyl)-3-ethylbenzylidene-2,4- 

thiazolidinedione 
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4-(3,5 > 5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 

n2^phthyl)-3-trifluoromethylbenzylidene-2,4- 

thiazolidinedione 



4<3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 

naphthyl)-3^thoxybenzylidene-2,4- 

thiazolidinedione 




4-(3,5,5,8,8-Peiitamethyl-5,6 f 7,8-tetrahydro-2- 
naphthyl)-3-methoxy-5-fluorolbenzylidcne-2 ,4- 
thiazolidinedione 



4-(3^,5,8,8-Pcntamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2-fluoro-3-methoxy-benzylidene-2,4- 

thiazolidinedione 



4-<3,5,5,8,8-Pentamethyl-5,6 ) 7,8-tetrahydro-2. 

naphthyl)-3-isopropoxybenzylidene-2,4- 

thiazolidinedione 



4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-aminoben2ylidene-2,4- 

thiazolidinedione 
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4<3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-acetamidobenzylidene-2,4- 

thiazolidinedione 



4-{3-Methoxy-5,5,8,8-tetramcthyl-5,6,7 f 8- 

tetrahydro-2-naphthyl)-3-trifluoromethoxy- 

benzylidene-2,4-thiazolidinedione 




4^3-Dimethylamino-5,5,8,8^tetramethyl-5,6,7,8- 

tetrahydro-2-naphthyl)-3-trifluoromethoxy- 

benzyiidene-2,44hiazoUdinedione 



4^3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 

teti^ydro-2-naphthyl)-3-methoxybenzylidene-2,4- 

thiazolidinedione 



^S-Trifluoromethyl-S^.S^-tetramethyl-S^J^- 
tetahydro-2-naphthyl)-3-methylbenzylidene-2,4- 
thiazolidinedione 



4<3-Trifluoromethyl-5,5,8,8-tetramcthyl-5,6,7,8- 

tetrahydro-2-naph4yl)-3-cth>ibenzylidene-2,4- 

thiazolidinedione 
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^-Trifluoromethyl-S^^^-tetraniethyl-S.e,?^- 

tetrahydro-2-naphthyl)-3-trifluoromethoxy- 

benzylidcne-2,4-thiazolidinedione 



^S-Dimethjdamino-S.S^^-tetrainethyl-S^J^- 

tetrahydro-2-naphthyl)-3-<liinethylamino- 

bcnzylidene-2,4-thiazolidinedione 



^-Trifluoromethyl-S^^^-tetramethyl-S^J^- 
tetrahydro-2-naphthyl)-3-chlorobenzylidene-2,4- 
thiazolidinedione 



4-(3,5,5 t 8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-acetoxybenzylidene-2,4- 

thiazolidinedione 



^^S^^^-Pentamethyl-S^J^-tetrahydro^- 

naphthyl)-3-hydroxybenzylidene-2,4- 

thiazolidinedione 



4-(3-Trifluoromcthyl-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydro-2-naphthyl)-3^imethylamino- 

benzyUdene-2,4-thiazolidinedione 
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2<3,5 t 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-methoxybenzyl-2,4- 

thiazolidinedione 



2-(3,5 s 5,8 t 8-Pentamethyl-5,6,7,8-teirahydro-2. 

naphthyl)-3-trifluoromethoxybenzyl-2,4- 

thiazolidinedione 



2-(3,5 t 5,8 > 8-Pentamethyl.5,6 t 7,8-tetrahydro-2- 

naphthyl)-3-dimethylaminoben2yl-2,4- 

thiazolidinedione 



2-{3,5,5,8,8-Pentamethyl-5,6 t 7,8-tetrahydro-2- 
naphthyl^-chlorobenzyl^^thiazolidinedione 



2-(3,5 > 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-methylbenzyl-2,4- 

thiazolidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-ethylbenzyl-2,4- 

thiazolidinedione 
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2-(3,5 t 5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2- 

n^)hthyl)-3-trifluoromethylbenzyl-2,4- 

thiazolidinedione 



2-(3 t 5,5,8,8-Pentamethyl-5 t 6,7,8-tetrahydro.2- 

naphthyl>3-ethoxybenzyl-2,4- 

thiazolidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-methoxy-4-fluorolbenzyl-2,4- 

thiazolidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6 ) 7,8-tetrahydro-2- 
naphthyl)-3-methoxy-6-fluorolbenzyl-2,4-thiaz 
olidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6 f 7,8-tetrahydro-2- 

naphthyl)-3-isopropoxybenzyl-2,4- 

thiazolidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-aminobenzyl-2,4- 

thiazolidinedione 
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V 




2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-acetamidobenzyl-2,4- 

thiazolidinedione 



2^3-Methoxy-5,5,8,8-tetramethyl-5,6,7,8-tetra 

hydro-2-naphthyl>-3-trifluoromethoxy- 

benzyl-2,4-thiazolidinedione 



2K3-Dimethylainino-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydro-2-naphthyl)-3-trifluoromethoxy- 

benzyl-2,4-thiazolidinedione 



2-(3-Trifluoromcthyl-5,5,8,8-tetramethyl-5 f 6,7,8- 

tetrahydro-2-naphthyl)-3-methoxybenzyl-2,4-thiaz 

olidinedione 



2-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 

tettahydro-2-naphthyl)-3-methylbenzyl-2,4-thiaz 

olidinedione 



2K3-Trifluoromethyl-5,5,8,8-tetrainethyI-5,6,7,8- 

tetrahydro-2-naphthyl)-3-ethylbenzyl-2,4-thiazol 

idinedione 
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2-(3-Trifluoromcthyl-5,5,8 t 8-tetramethyl-5,6,7 t 8- 
tetrahydro-2-naphthyl)-3 -trifluoromethoxy- 
benzyl-2,4-thiazotidinedione 



2K3-Dimethylamino-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydro-2-naphthyl)-3-dimethylamino- 

benzyl-2,4-thiazolidinedione 



2-(3-Trifluoromethyl-5,5,8,8-tetramethyl«5,6,7,8- 

tetrahydro-2-naphthyl)-3-chlorobenzyl-2,4-thiaz 

olidinedione 



2-(3,5,5,8 > 8-Pentamcthyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-acetoxybcnzyl-2,4- 

thiazolidinedione 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl>3-hydroxybenzyl-2,4- 

thiazolidinedione 



2<3-Trifluoromethyl-5,5,8,8-tetramcthyl-5,6,7,8- 

ted^ydro-2-naphthyl)-3Kiimethylamino- 

benzyl-2,4-thiazolidinedione 
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^S^^.S^-Pentamethyl-S^J^-tetrahydro^- 

naphthyl)-3-methoxybenzyl-2,4- 

thiazolidinedione 



4-{3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

n^hthylVS-trifluoromethoxybenzyl^,^ 

thiazolidinedione 



4-(3,5,5,8,8-Pentamethyl-5 ? 6,7,8-tetrahydro-2- 

naphthyl)-3-dimethylbenzyl-2,4- 

thiazolidinedione 



4K3,5,5,8,8-Pcntamethyl.5,6J,84etrahydro-2- 
naphthyl>3<hlorobenzyl-2,4-thiazoUdinedione 



4-(3,5,5,8,8-Pentamethyl-5,6,7,8.tetrahydro-2- 

naphthyl)-3-methylbenzyl-2,4- 

thiazolidinedione 



4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-ethylbenzyl-2,4- 

thiazolidinedione 
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4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-trifluoromethylbenzyU2,4- 

thiazolidinedione 



4<3 t 5 f 5,8,8-Peiitamethyl-5,6,7,8-tetrahydro-2- 

naphthyl>3-ethoxybenzyl-2,4- 

thiazolidinedione 




4-(3,5,5,8,8-Pentamethyl-5,6 t 7,8-tetrahydro-2. 

naphthyl)-3-methoxy-5-fluon>lbenzyl-2,4- 

thiazolidinedione 



4-(3,5,5,8,8-Pentamethyl-5,6,7,8.tetrahydro-2- 

naphthyl)-2-fluoro-3-methoxy-benzyl-2,4- 

thiazolidinedione 



4-(3,5,5 > 8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-isopropoxybenzyl-2,4- 

thiazolidinedione 



4-(3,5,5,8,8-Pentamethyl-5,6 > 7,8-tetrahydro-2- 

naphthyl)-3-aminobenzyl-2,4- 

thiazolidinedione 
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4-(3,5,5 t 8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-acetamidobenzyl-2,4- 

thiazolidinedione 



4-(3-Methoxy-5,5,8 > 8-tetramethyl-5,6,7 > 8- 
tetrahydro-2-naphthyl)-3-trifluoromethoxy- 
benzyl-2,4-thiazolidinedione 



4^3-Dimethylamino-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydro-2-naphthyl)-3-trifluoromethoxy- 

benzyl-2,4-thiazolidinedione 



4<3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydro--2-naphthyl)-3-methoxyberizyl-2,4-thiaz 

olidincdione 



4-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 

tctrahydn>-2-naphthyl)-3-methylbenzyl-2,4-thiaz 

olidincdione 



^-Trifluoromethyl-S^.S^-tetramethyl-S^J.S- 

tetrahydro-2-naphthyl)-3-ethylbenzyl-2,4- 

thiazolidinedione 
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^S-Trifluoromethyl-S.S.S^-tetramethyl-S^J^- 

tetrahydro-2-naphthyl)-3-trifluoromethoxy- 

benzyl-2,4-thiazolidinedione 



4-(3-Dimethylamino-5 t 5,8,8-tetramcthyl-5,6,7,8- 

tetrahydro-2-naphthyl)-3-dimethylainino- 

bcnzyi-2,4-thiazolidinedione 



N H 4^3-TrifluoTomethyi-5 t 5 f 8 t 8-tetramcthyl-5,6,7,8- 
tetrahydro-2-naphthyl)-3-chlorobcnzyl-2,4-thiaz 
olidinedione 



4-(3,5,5,8,8-Pcntamcthyl.5 > 6 f 7,8-tctrahydro-2- 

naphthyl>3-acetoxybenzyl-2 t 4- 

thiazolidincdione 



4-{3,5 t 5 f 8,8.Pcntamethyl-5 > 6,7,8-tetrahydro-2- 
naphthyl)-3-hydroxybcnzyl-2,4- 
O thiazolidinedione 




4-{3-Trifluoromcthyl-5,5,8,8-tetramcthyl-5 t 6,7,8- 

tctrahydro-2-naphthyl>3-dimcthylamino- 

benzyl-2,4-thiazolidinedione 
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2-(3 t 5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2- 
naphthyl)-5-pyridyhdene-2,4-thiazohdinedione 



2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-3-methoxy-5-pyridylidene-2,4- 

thiazolidinedione 



2-(3,5»5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 
naphthyl)-5-pyrid>i-2,4-thiazoiidineclione 



2-(3,5,5 > 8,8-Pentamethyl-5,6,7,8-tctrahydro-2- 

naphthyl)-3-methoxy-5-pyridyl-2,4- 

thiazolidinedione 



In some embodiments of the compounds of Formula (I), when n is 1, R\ and R2 
together with the aromatic ring form a substituted cycloalkyl optionally comprising 1 or 2 
5 nitrogen hetero atoms; and R3 is alkyl or substituted alkyl. In another preferred 

embodiment (i.e., wherein A is -CR^R?-) R* and R 7 are independently or together alkyl; 
or and R 7 together form a cycloalkyl comprising 1 or 2 oxygen heteroatoms. More 
preferably the cycloalkyl is a 1 ,3-dioxolane ring. Still with respect to when n is 1 , 
preferably W, X, Y and Z are independently or together -C(OK -C(S)-, -S- or -NH- form 
10 a 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 2-thioxo-4-imidazolidinedione or 
2,4-imidazolidinedione. 

In one embodiment represents the bond is present. 
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In another embodiment represents the bond is absent. 

Making the Compositions 

Various synthetic methods may be employed in the production of the compounds 

5 disclosed herein. A representative set of synthetic pathways are shown in Figure 3 for n 
» 0. One method, for example, includes coupling a boronic acid of Formula (XX), R u = 
H, with a carbonyl-containing aryl bromide of Formula (XXI), R| 5 = Br, to give biaryl 
(XXIV) that is substituted with a carbonyl group, preferably a formyl group (i.e., R 5 - H). 
Alternatively, boronic acid (XX) may be coupled with aryl bromide (XXV), Ris = Br, to 

10 give biaryl (XXVI) that is subsequently formylated using techniques known in the art, 
such as the Vilsmeier or the Vilsmeier-Haack reaction, the Gattennan reaction, the Duff 
reaction, the Reimer-Tiemann reaction or a like reaction. Coupling reactions such as that 
described for the formation of Biaryl (XXIV) and (XXVI) may also be conducted using 
boronic esters, such as where Ru together with the boron from a pinacol borate ester 

15 (formation of pinacol esters: Ishiyama, T., et al., 7. Org. Chem. 1995, 60, 7508-7510, 
Ishiyama, T., et al., Tetrahedron Letters 1997, 38, 3447-3450; coupling pinacol esters: 
Firooznia, F. et al., Tetrahedron Letters 1999, 40, 213-216, Manickam, G. et al., 
Synthesis 2000, 442-446; all four citations encorporated herein by reference). In 
addition, R» 5 may also be I, CI or triflatc (derived from a phenol). 

20 Biaryl (XXVI) may also be acylated, for example by the Friedel-Crafls Acylation 

reaction or the like. Preferably, biaryl (XXVI) is formylated. Alternatively, in a two step 
manner, biaryl (XXVI) is formylated by first performing a halogenation step to give 
biaryl (XXVII), such as a bromination, followed by a halogen-metal exchange reaction 
using an alkyl lithium and reaction with DMF or equivalent known in the ait to give 

25 biaryl (XXIV) where R5 is H. The carbonyl group of biaryl (XXIV) may subsequently be 
condensed with a heterocycle possessing an active methylene moiety, such as 2,4- 
thiazolidinedione, 2-thioxo-4-thiazolidinedione, isoxazolidinedione, 2,4- 
imidazo lidinedione or 2-thioxo-4-imidazolidinedione to give benzylidene (XXVIII). The 
carbonyl group of biaryl (XXIV) may also be reduced, such as with sodium borohydride, 

30 to benzyl alcohol (XXIX, R20 53 OH) and converted to benzyl bromide (XXDC, R20 » Br) 
with HBr or some other method known in the ait, such as PPh3/CBr4. Benzyl bromide 
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(XXIX, R 2 o = Br) is allowed to react with the anion(s) of 2,4-thiazolidinedione to give 

biaryl [(XXX), where: W = -C(Oh X = -NH-, Y = -C(O)- and Z = -S-]. Similarly, 

anions of other heterocycles disclosed herein may be used. Alternative, biaryl [(XXX), 

where: W = -C(OK X = -NH-, 
5 Y = -C(O)- and Z = -S-] may be prepared by a reduction of benzylidene [(XXVIII), 

where: W = -C(O)-, X - -NH-, Y = -C(O)- and Z = -S-] using methods known in the art, 

such as hydrogenation in the presence of Pd/C, Mg/MeOH and the like. 

In an alternative manner, the coupling may take place between aryl (XXII), such 

as where R15 = Br, and boronic acid (XXm, R u = H) to give the above mention biaryl 
10 (XXIV). Also aryl (XXII) may be coupled with boronic acid (XXXI) to give biaryl 

(XXVI). Employing the same strategy as described above biaryl (XXVI) may be either 

formylated or acyiated to achieve biaryl (XXTV). 

In some embodiments of the invention provide a process for the preparation of a 

compound of the Formula (XV): 




(XV) 

wherein: 

Ri and R2 are independently or together hydrogen, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted 

20 alkoxy, hydroxyl, acyl, amino, mono-substituted amino, di-substituted amino, 

carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide, 
dialkylcarboxamide, substituted dialkylcarboxamide or halo alkoxy; or R\ and R 2 
together with the aromatic ring form a cycloalky I, substituted cycloalkyl, 
cycloalkenyl or substituted cycloalkenyl optionally comprising 1 or 2 heteroatoms 

25 selected from O, S, NH and N-alkyl; 
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R 3 and R4 are independently or together hydrogen, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, nitro, 
hydroxyl, acyloxy, amino, mono-substituted amino, di-substituted amino, 
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, 
arylcarbamate, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thioalkyl, 
thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; 



Ar is Formula (n), (III), (IV), (V) or (VI); 




(II) (HI) (IV) 




(V) (VI) 



where Rg, R 9 and Rio are independently or together hydrogen, alkyl, 
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxy!, acyloxy, amino, mono-substituted amino, di- 
substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 
arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, haloalkoxy, 
thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; Ru is 
hydrogen, alkyl or substituted alkyl; 

R 5 is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 
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represents a bond present or absent; and 



W, X, Y and Z are independently or together -C(O)-, -C(S)-, -S-, -0- or 
-NH- residues that form a 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 
isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4-imidazolidinedione 
residue; 

comprising the steps of: 

1) coupling a first aryl residue with a second aryl residue to give a biaryl 
carbonyl containing compound; 

wherein the first aryl residue comprises a substituted or unsubstituted 
residue having the structure: 



and wherein the biaryl carbonyl containing compound comprises a 
substituted or unsubstituted residue having the structure: 




and wherein the second aryl residue has a carbonyl group and 
comprises a substituted or unsubstituted residue having the structure: 




50 



WO 01/16123 



PCT/USOO/24348 



-q — c 



and 



5 



2) condensing the biaryl carbonyl containing compound with an active 
methylene compound of the structure: 



W— X 



In another embodiments of the invention provides a process further comprising 
the step of reducing the benzylidene of Formula (XV) to form the benzyl compound of 
Formula (XVI): 



A number of methods suitable for reducing benzylidene compounds to benzyl 
compounds (including hydrogenation, reaction with metal hydride reagents, or dissolving 
metal reductions) are known to those of skill in the art, and those methods may be applied 
15 in the methods of the instant invention. 

The various organic group transformations utilized herein may be performed by a 
number of procedures other than those described above. References for other synthetic 
procedures that may be utilized for the synthetic steps leading to the compounds 
20 disclosed herein may be found in, for example, March, J., Advanced Organic Chemistry, 




10 



(XVI) 
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10 



15 



20 



4 th Edition, Weiley-Interscience (1992); or Larock, R. C, Comprehensive Organic 
Transformations, A Guide to Functional Group Preparations, VCH Publishers, Inc. 
(1989), both incorporated herein by reference- 
One embodiment of the invention relates to the processes for making compounds 
of Formula I, where n is 0, which comprises coupling two aromatic rings to give a biaryl 
wherein one of the aryl rings contains a carbonyl moiety, preferably an aldehyde. The 
resulting biaryl product may be subsequently condensed with an active methylene 
compound, such as 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 2,4- 
imidazolidinedione or 2-thioxo-4-imidazolidinedione to give a benzylidene compound of 

Formula (I) where is a bond. In an optional step, the benzylidene compound may 

be reduced to give a benzyl compound of Formula (I) where is absent. 

Coupling of two aryl rings may be conducted using an aryl boronic acid or esters 
with an aryl halide (such as, iodo, bromo, or chloro), triflate or diazonium 
tetrafluoroborate; as described respectively in Suzuki, Pure & Applied Chem., 66:213- 
222 (1994), Miyaura and Suzuki, Chem. Rev. 95:2457-2483 (1995), Watanabe, Miyaura 
and Suzuki, Synlett. 207-210 (1992), Littke and Fu, Angew. Chem. Int. Ed., 37:3387-3388 
(1998), Indolese, Tetrahedron Letters, 38:3513-3516 (1997), Firooznia, et aL, 
Tetrahedron Letters 40:213-216 (1999), and Darses, et. aL, Bull Soc. Chim. Fr. 
133:1095-1 102 (1996); all incorporated herein by reference. According to this coupling 
reaction, precursors such as (XX) and (XXI) may be employed: 



where Ru is either alkyl or hydrogen and Ri 5 is a halide (such as, iodo, bromo, or 
chloro), triflate or diazonium tetrafluoroborate. Alternately, it is understood that the 
coupling groups may be reversed, such as the use of (XXII) and (XXHI), to achieve the 
same coupling product: 




(XX) 



(XXI) 
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•R15 



RuO N 



R14O 



, B - Ar H 

> o 



(XXII) 



(xxm) 



10 



15 



where Ru and R i5 have the same meaning as described above. The preparation of the 
above mentioned precursors may be prepared by methods readily available to those 
skilled in the art. For example, the boronic ester may be prepared from an aryl halide by 
conversion into the corresponding aryl lithium, followed by treatment with a trialkyl 
borate. Preferably, the boronic ester is hydrolyzed to the boronic acid. 

The coupling reaction may also be conducted between an arylzinc halide and an 
aryl halide or triflate. Alternately, the coupling reaction may also be executed using an 
aryl trialkyltin derivative and an aryl halide or triflate. These coupling methods are 
reviewed by Stanforth, Tetrahedron 54:263-303 (1998) and incorporated herein by 
reference. In general, the utilization of a specific coupling procedure is selected with 
respect to available precursors, chemoselectivity, regioselectivity and steric 
considerations. 

Condensation of the biaryl carbonyl containing derivatives (e.g., Figure 3, 
compound (XXTV)) with a suitable active methylene compound, 2,4-thiazolinedione, 
may be accomplished by the use of methods known in the ait For example, the biaryl 
carbonyl product from the coupling reaction may be condensed with an active methylene 

compound to give a benzylidene compound of Formula (I) (i.e., is a bond) as 

described by Tietze and Beifuss, Comprehensive Organic Synthesis (Pergamon Press), 
2:341-394, (1991), incorporated herein by reference. It is understood by those of skill in 
the art that intermediates having hydroxyl groups bound thereto may be formed during 
condensation of a biaryl carbonyl containing derivative and an active methylene 
compound, as shown below. 
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Intermediate 



The hydroxyl groups of such intermediates are often eliminated (as water) during 

5 the condensation reaction, to form the desired benzy lidene compound. Nevertheless, the 
conditions of the reaction may be modified for the isolation or further use of hydroxyl 
containing intermediates, and such embodiments are within the scope of the invention. 
Although the reaction shown above depicts the formation of the condensation 
intermnediate for the reaction between compound (XXIV) and an active methylene 

10 compound, it is understood that a similar intermediate is within the scope of thei 

invention for compounds (XLV) and (XLII). Effective catalysts for the condensation 
may be selected from ammonia, primary, secondary and tertiary amines, either as the free 
base or the amine salt with an organic acid, such as acetic acid. Examples of catalysts 
include pyrrolidine, piperidine, pyridine, diethylamine and the acetate salts thereof. 

15 Inorganic catalysts may also be used for the condensation. Inorganic catalysts include, 
but are not limited to, titanium tetrachloride and a tertiary base, such as pyridine; and 
magnesium oxide or zinc oxide in an inert solvent system. This type of condensation can 
be strongly solvent-dependent and it is understood that routine experimentation may be 
necessary to identify the optimal solvent with a particular catalyst, preferable solvents 

20 include ethanoL, tetrahydrofuran, dioxane or toluene; or mixtures thereof. 

The active methylene compound of the present invention may be 2,4- 
thiazolidinedione, 2-thioxo-4-thiazolidinone, 2 v 4-imidazolidinedione or 2-thioxo-4- 
imidazolidinedione. The resulting benzy lidene (e.g., Figurem compound (XXXm)) may 
be reduced, if desired, to a compound of Formula (I) wherein is absent (e.g., 

25 Figure 3, compound (XXX)). 

In addition, various methods may be employed in the production of the 
compounds disclosed herein wherein n= 1, representative examples are shown in Figure 
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4. Structures of compound (XL) may be prepared by methods known in the art. The 
acid, R 30 = H or the ester, R 30 = aryl, alkyl or substituted alkyl, may be reduced to the 
corresponding benzyl alcohol (XLI) followed by oxidation to an aldehyde (XLII). 
Alternatively, ester (XL), R 30 - alkyl or substituted alkyl, may be reduced directly to the 

5 aldehyde via selective reductions, for example, DIBAL. Aldehyde (XLII) may be reacted 
with a metal reagent, such as a Grignard reagent, to give benzyl alcohol (XLIV) that can 
subsequently be converted to ketone (XLV) via an oxidation, such as a Swern oxidation, 
Corey oxidation with NCS or another suitable procedure described by Hudlicky, M, 
Oxidations in Organic Chemistry, ACS Monograph 186 (1990), incorporated herein by 

10 reference. In a similar manner as described above, compound (XLII) or compound 
(XLV) may be condensed with an active methylene of a heterocycle to give compound 
(XL VI). The reduced analogue (XL VII) may be prepared in a manner similar to the 
process described above using a benzyl halide derived from either benzyl alcohol (XLI) 
or reduction from compound (XL VI). 

1 5 In addition, various methods may be employed in the production of the 

compounds disclosed herein wherein n is either 0 or 1 and m is 0, representative 
examples are shown in Figure 5. Utilizing, for example, compound (XLII) or (XXIV) the 
carbonyl may be converted to a cyanohydrin using methods known in the art. Such 
methods include, the use of acetone cyanohydrin, TMS-CN/Z11I2 (followed by hydrolysis 

20 of the TMS ether) and the like. The resulting alcohol of the cyanohydrin may be 
converted to a halide (where V = CI or Br) with the use of thionyl chloride, thionyl 
bromide or the like, in the presence or absence of solvent. Conversion to compounds of 
Formula where m is equal to 0 may be prepared by the reaction of the (XLII b) or (XXIV 
b) with thiourea followed by hydrolysis. 

25 

Using the Compositions 

The compounds of the present invention have been found to be active in one or 
more biological assays that correlate to or are representative of a human disease. 

Inflammation is a biological response, such as, edema, swelling, pain, fever, 
30 redness or diminished function, and related physiological manifestations, that arise from 
tissue/cellular damage or insult. These clinical observations are the net result of one or 
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more inflammatory mediators released from the activation of the inflammatory cascade in 
response to the insult. Among the many inflammatory mediators that have been 
identified, two that have received considerable attention are tumor necrosis factor-alpha 
and nitric oxide synthase. 

5 TUMOR NECROSIS FACTOR-ALPHA 

Tumor necrosis factor-alpha (e.g., TNF-a) is a pleiotropic cytokine that is 
secreted primarily by monocytes and macrophages as a soluble homotrimer of 17 kD 
protein subunits in response to endotoxin or other stimuli (Smith, R. A. et al., J. Biol. 
Chem. 1987, 262, 6951-6954). However, the expression of TNF-a is not limited to only 

10 the monocyte/macrophage family, but also several human non-monocytic tumor cell 
lines, peripheral blood T lymphocytes, and a variety of B and T cell lines have shown to 
produce TNF-a. There has also been reported a membrane-bound 26 kD precursor form 
of TNF-a (Kriegler, M. et al., Cell 1988, 53, 45-53). TNF-a has been shown to play a 
beneficial role in destroying tumors, mediating responses to tissue injury, and protecting 

15 hosts from infections by various microorganisms. However, TNF-a has also been shown 
to be overexpressed in a number of physiological disorders (Pujol-Borrell et al., Nature 
1987 326, 304-306; Oliff, Cell 1988 54, 141-142; Tracey et al., Nature 1987, 330, 662- 
664). There exists a growing body of data suggesting that TNF-a is a significant 
mediator of a variety of inflammatory and immunological responses, as well as in the 

20 pathogenesis of endotoxic and septic shock (reviewed by Tracey and Cerami, Ann. Rev. 
Med. 45, 491-503, 1994; Glauser et al. Clin. Infect Dis. 18, suppl. 2, 205-216, 1994). 

TNF-a has been shown to promote the accumulation and activation of 
polymorphonuclear leukocytes by stimulating the endothelium to express adhesion 
molecules (T. H. Pohlman et al., J. Immunol, 136, pp. 4548-4553, 1986) and to release 

25 secondary chemotactic cytokines such as EL-8 (R. M. Stricter et al., Science, 243, pp. 
1467-1469, 1989). In addition, TNF-a can stimulate cells within the joint to synthesize 
and express the inducible cyclooxygenase enzyme (e.g., COX 2) and the inducible NO 
synthase enzyme (e.g., iNOS). The products of these enzymes, prostaglandins and nitric 
oxide, are important mediators of pain and inflammation. Also TNF-a can activate 

30 chondrocytes leading to the degradation of their own extracellular matrix and suppress 
synthesis of cartilage matrix components leading to cartilage destruction. Another effect 
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of TNF-a is in the regulation of the production of other cytokines. This has been 
demonstrated in cultures of dissociated RA synovial cells where blocking the activity of 
TNF-a can inhibit the secretion of IL-1 (F. M. Brennan et aL, Lancet, 2, pp. 244-247, 
1989) and therefore, inhibiting TNF-a should prevent the synthesis of other downstream 

5 cytokines such as IL-1 . Lastly, TNF-a has been shown to be immunolocalised in both 
RA and OA synovial membranes (M. N. Farahat et aL, Ann. Rheum. Dis., 52, pp. 870- 
875, 1993). Therefore, among the serious disease states related to the production or 
overproduction of TNF-a, a partial list includes the following: septic and endotoxic 
shock (reviewed by Tracey and Cerami, Ana Rev. Med. 45, 491-503, 1994; Glauser et 

10 al. Clin- Infect Dis. 18, suppl. 2, 205-216, 1994); cachexia syndromes associated with 
bacterial infections (e.g., tuberculosis, meningitis), viral infections (e.g., AIDS), parasite 
infections (e.g., malaria), and neoplastic disease; inflammatory bowel diseases and 
Crohn's Disease; autoimmune disease, including some forms of arthritis (especially 
rheumatoid and degenerative forms); and adverse effects associated with treatment for 

15 the prevention of graft rejection. 

Reduction in TNF-a levels can have clear beneficial effects in humans. This has 
been demonstrated by the approval of Racamicade,™ an anti- TNF-a monoclonal 
antibody for the treatment of Crohn's disease by Food and Drug Administration (e.g., 
FDA) in 1998. Another TNF-a inhibiting protein Enbrel™ was approved by the FDA in 

20 June 2000 to reduce the signs and symptoms of rheumatoid arthritis. TNF-a 

overproduction in other tissues has also been correlated with other diseases. An example 
is type 2 diabetes where overproduction of TNF-a in adipose tissue of obese patients may 
have an increase in insulin resistance. This is supported by the finding that mice lacking 
TNF-a function are protected from obesity induced insulin resistance (Kysal et al., 

25 Nature 389,619-614, 1997). 
NITRIC OXIDE SYNTHASE 

Nitric oxide synthases, are hemoproteins with a cytochrome "P450-like" active 
site, which catalyzes the oxidation of arginine to nitric oxide and citrulline. The short- 
lived nitric oxide fulfills a large range of biological functions as both a cellular messenger 

30 and a cytotoxic factor. There are three basic types of nitric oxide synthases: 1) a soluble 



57 



WO 01/16123 



PCT/USOO/24348 



constitutive enzyme found in high concentrations in the brain (nNOS), 2) a constitutive 
endothelial enzyme that is membrane bound (eNOS), and 3) an inducible enzyme 
associated with the cytotoxic function of macrophages (iNOS). These various iso forms 
reflect the diverse range of activities attributed to NO, they include, regulation of blood 

5 pressure, gastric motility, anti-bacterial activity, and neurotransmission (Fukuto, J. M., G. 
Chaudhuri [1995] Annu. Rev. Pharmacol. Toxicol. 35:165-194; Yun, H. Y., V. L. 
Dawson, T. M. Dawson [1996] Crit. Rev. NeurobioL 10:291-316; Molina, J. A., F. J. 
Jimenez- Jimenez, M. Orti-Pareja, J. A. Navarro [1998] Drugs Aging 12:251-259). The 
cytotoxic nature of NO is also suspected in several neurodegenerative disorders such as 

10 Alzheimer's, Parkinson's and Huntington's diseases (Molina, J. A., F. J. Jimenez- Jimenez, 
M. Orti-Pareja, J. A. Navarro [1998] Drugs Aging 12:251-259; Thorns, V., L. Hansen, E. 
Masliah [1998] Exp. Neurol 150:14-20). In addition, evidence suggests that brain 
inflammation contributes to the pathogenesis of Alzheimer's disease and that secretory 
products of activated glial cells, such as nitric oxide, mediate this inflammatory process 

15 (Gahtan, E. and J. B. Overmier [1999] Neurosci: Biobehav. Rev. 23:615-533; Hays, S. J. 
[1988] Cuir. Pharm. Ds. 4(4):335-348; McCann, S. M. [1997] Exp. Gerontol. 32:431- 
440; McCann, S. M., J. Licinio, M. L. Wong, W. H. Yu, S. Karanth, and V. Rettorri 
[1998] Exp. Gerontol. 33(7-8):8 13-826. Inflammatory diseases, such as arthritis, owe 
their destructive properties to the over-production of nitric oxide by iNOS which is found 

20 in the synovial tissue and cartilage of affected arthritic joints (Amin, A. R., M. Attur, and 
S. B. Abramson [1999] Curr. Opin. Rheumatol. 1 l(3):202-209). Finally, evidence 
suggests the role of nitric oxide in the pathogenesis of asthma. High levels of exhaled 
nitric oxide are present in the exhalant of adult and pediatric patients, suggesting an over- 
production of nitric oxide as a consequence of the inflammatory process from NOS 

25 (Baraldi, E., C. Dario, R. Ongaro, M. Scollo, N. M. Azzolin, N. Panza, N. Paganini, and 
F. Zaccheilo [1999] Am. J. Respir. Crit. Care Med. 159 (4 Pt. 1):1284-1288; Sanders, S. 
P. [1999] Proc. Soc. Exp. Biol. Med. 220(3):123-132; Stirling, R. G, S. A. Kharitonov, 
D. Campbell, D. S. Robinsin, S. R. Durham, K. F. Chung, P. J. Barnes [1998] Thorax 
53(12): 1030-1034). 

30 In addition, there is increasing data suggesting a connection between chronic 

inflammation and carcinogenic transformation (Kyriakis et al., 1996, J. Biol Chem. 
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271:24313-24316; Ferrell, J E, 1996, TIBS 21:460-466), one such study showed an 
enhancement of rat urinary bladder tumorigenesis by lipopolysaccharide-induced 
inflammation (Kawai et aL t 1993, Cancer Res. 53:5172-5; Rosin et al., 1994, Cancer Res. 
54 (7 Suppt):1929s-1933s; Choi et al., 1994, Gut 35:950-4). Based on the connection 
5 between chronic inflammation and carcinogenic transformation, compounds that are 
effective anti-inflammatory agents may also prove effective against cancer. 

Compounds disclosed are useful in the inhibition of certain inflammatory 
mediators, such as tumor necrosis factor-alpha and/or nitric oxide synthase. These 
compounds may be useful in the treatment of diseases related to necrosis factor-alpha and 
10 nitric oxide synthase. 

A variety of assays may be performed to identify biological activity for TNF-a 
and NOS. In the case of TNF-a, a TNFa inhibitor candidate, i.e. test compound, can be 
found to inhibit TNF-a binding to a fusion protein that is composed of a TNF-a receptor 
or a TNF-a-binding portion thereof, fused to an immunoglobulin molecule or a portion 
15 thereof. In other assays, the ability of a test compound to inhibit TNF-a from binding to 
an isolated TNF-a receptor is measured. Another assay is one where known cell 
responses to TNF-a are measured in the presence and absence of putative TNF-a 
inhibitors. For example, TNF-a has been shown to be cytotoxic to some cells, such as 
WEHI cells, and assays can be used to measure the ability of a test compound to inhibit 
20 TNF-a cytotoxicity. In some assays, specific non-lethal effects of TNF-a on control 
cells are collected and used as an end point to evaluate the TNF-a inhibitory activity of a 
test compound. Known effects of TNF-a on fibroblast cells include effects on 
mitogenesis, IL-6 secretion, and HLA class II antigen induction. Comparisons can be 
made between TNF-a's effect on fibroblasts in the presence or absence of a test 
25 compound using these detectable phenotypic changes as endpoints. Similarly, known 
effects of TNF-a on monocyte cells include effects on secretion of cytokines such as 
GMCSF, IL-6 and DL-8. Comparisons can be made between TNF-a's effect on cytokine 
secretion by monocytes in the presence or absence of a test compound. Additionally, 
TNF-a is known to have effects on endothelial cell cytokine secretion and similar assays 
30 may be designed and performed. Further, TNF-a is also known to effect adhesion 
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molecule induction, such as ICAM-1, E-selectin, VCAM, and tissue factor production in 
endothelial cells. Comparisons can be made between TNF-cc's effect on endothelial cells 
in the presence or absence of a test compound using these detectable phenotypic changes 
as endpoints as well Likewise, TNF-a is known to effect neutrophils in specific ways. 

5 Comparisons can be made between TNF-a's effect on neutrophils in the presence or 
absence of a test compound using activation, priming, degranulation and superoxide 
production as detectable endpoints for evaluation of TNF-a inhibitory activity. In 
another assay, U937 cells (human histiocytic lymphoma), in the presence of 12-0- 
tetradecanolylphorbol 13-acetate (e.g., TPA), have been shown to induce secretion of 

10 TNF-a, and therefore a direct percent inhibition of the test compound on TNF-a activity 
can be determined by comparing cells treated with TPA in the presence and absence of 
test compound. These and other assays are well known to those having ordinary skill in 
the art. Such assays may be designed and performed routinely from readily available 
starting materials. 

15 The enzyme nitric oxide synthase has a number of isoforms and compounds 

disclosed herein may be screened for nitric oxide synthetase activity by procedures based 
on those of Bredt and Snyder in Proc. Natl. Acad. Sci. (1990) 87, 682-685 and 
Forstermann et. al. (1992) Eur. J. Phaim. 225,161-165. These assays rely on the ability to 
quantify the amount of 3 H-L-citrulline that is converted from H-L-arginine by the 

20 presence of nitric oxide synthetase. This can be accomplished by the cation exchange 
separation and quantified by liquid scintillation counting. A screen for neuronal nitric 
oxide synthase activity can be accomplished by isolating the enzyme from rat 
hippocampus or cerebellum. A screen for macrophage nitric oxide synthase activity can 
be accomplished by isolating the enzyme after induction by interferon-gamma. (IFN- 

25 gamma) and lipopolysaccharide (LPS) from the cultured murine macrophage cell line 
J774A-1. A screen for endothelial nitric oxide synthase activity can be accomplished by 
isolating the enzyme from human umbilical vein endothelial ceils (HUVECs) by a 
procedure based on that of Pollock et al (1991) Proc. Nat Acad. Sci., 88, 10480-10484. 
A screen for nitric oxide synthase can also be accomplishing using primary human 

30 chondrocytes in the presence of H-P that induces NO production and quantified using the 
Griess Reagent system. 
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Compounds disclosed herein may have the ability to function as antidiabetic 
molecules. This activity may be demonstrated in animal models for type 2 diabetes, such 
as in the dbldb or the KKA y mouse. In these models a compound is considered active if 
they are able to exhibit the ability to reduce glucose and triglyceride levels compared to 

5 controls. Compounds disclosed herein may be useful, for example, to modulate 

metabolism (such as, for example, lipid metabolism and carbohydrate metabolism) and 
may be able to treat type 2 diabetes. Modulation of lipid metabolism, for example, would 
include an increase of lipid content intracellularly or extracellularly. Modulation of lipid 
metabolism could also include a decrease of lipid content intracellularly or 

10 extracellularly. Modulation of lipid metabolism could also include the increase of one 
type of lipid containing particle such as high density lipoprotein (HDL) and orS 
simultaneous decrease in low density lipoprotein (LDL). In one suitable animal model to 
measure such activity in vivo are young Sprague Dawley rats fed a high fat or high 
cholesterol diet Modulation of metabolism may occur directly for example, through 

15 binding of the compounds disclosed herein with its cognate nuclear receptor, which 
directly affects an increase or decrease in lipid content by up-regulation or down- 
regulation of a gene involved in lipid metabolism. Modulation, for example, could be an 
increase in lipid metabolism, such that lipid metabolism is greater than that of a control. 
Modulation, also includes, for example, an increase in lipid metabolism, such that the 

20 lipid metabolism approaches that of a control. Likewise, modulation of lipid metabolism 
could be a decrease in lipid metabolism, such that the lipid metabolism is less than or 
decreasing towards a control. Carbohydrate metabolism may also be up-regulated or 
down-regulated to either approach the level of carbohydrate metabolism in a control or to 
deviate from the level of carbohydrate metabolism in a control. Changes in carbohydrate 

25 metabolism may directly or indirectly also result in changes of lipid metabolism and, 
similarly, changes in lipid metabolism may lead to changes in carbohydrate metabolism. 
An example is type 2 diabetes where an increase in free fatty acids in the patients leads to 
decreased cellular uptake and metabolism of glucose. 

It is understood that a variety of lipid molecules may be modulated. The 

30 compounds disclosed herein may modulate a single type of lipid molecule, such as a 
triglyceride, or the compounds disclosed herein may modulate multiple types of lipid 
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molecules. The compounds disclosed herein may also modulate a single or variety of 
carbohydrate molecules. The compounds disclosed herein may modulate metabolism 
disorders, such as type 2 diabetes. Metabolism can be modulated by the compounds 
disclosed herein by, for example, decreasing the serum glucose levels and/or decreasing 
5 the serum triglyceride levels, relative to a control having serum glucose and/or 

triglyceride levels indicative of a mammal having type 2 diabetes. It is recognized that 
any decrease in serum glucose and/or triglyceride levels can benefit the mammal having 
type 2 diabetes. 

These compounds may be characterized by their low molecular weights and 

10 physiological stability, and therefore, represent a class that may be implemented to 

prevent, alleviate, and/or otherwise, treat disorders of lipid and carbohydrate metabolism, 
such as obesity, dislipidemea, type 2 diabetes and other diseases related to type 2 
diabetes. It is understood that treatment or prevention of type 2 diabetes may involve 
modulation of lipid or carbohydrate metabolism, such as the modulation of serum glucose 

i 5 or serum triglyceride levels. 

An embodiment of the invention relates to the use of the compounds disclosed 
herein. The compounds disclosed herein may be either used singularly or plurally, and 
pharmaceutical compositions thereof for the treatment of mammalian diseases, 
particularly those related to humans. Compounds disclosed herein and compositions 

20 thereof may be administered by various methods including, for example, orally, enterally, 
parentally, topically, nasally, vaginally, ophthalinically, sublingually or by inhalation for 
the treatment of diseases related to lipid metabolism, carbohydrate metabolism, lipid and 
carbohydrate metabolism such as polycystic ovary syndrome, syndrome X, type 2 
diabetes, including disorders related to type 2 diabetes such as, diabetic retinopathy, 

25 neuropathy, macrovascular disease or differentiation of adipocytes. Routes of 

administration and dosages known in the art may be found in Comprehensive Medicinal 
Chemistry, Volume 5, Hansch, C Pergamon Press, 1990; incorporated herein by 
reference. The compositions may also be used as regulators in diseases of uncontrolled 
proliferation. The composition may be useful in the treatment of polycystic kidney 

30 disease and cancers such as, carcinomas, lymphomas, leukemias, and sarcomas. A 

representative but non-limiting list of cancers is lymphoma, Hodgkin's Disease, myeloid 
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leukemia, bladder cancer, brain cancer, head and neck cancer, kidney cancer, lung 
cancers such as small cell lung cancer and non-small cell lung cancer, myeloma, 
neuroblastoma/glioblastoma, ovarian cancer, pancreatic cancer, prostate cancer, skin 
cancer, liver cancer, melanoma, colon cancer, cervical carcinoma, breast cancer, and 

5 epithelial cancer. Compounds disclosed herein may be used for the treatment of diseases 
and disorders such as neurodegenerative disorders, disorders of gastrointestinal motility, 
hypotension, septic shock, toxic shock syndrome, hemodialysis, IL-2 therapy such as in 
cancer patients, cachexia, and immunosuppression such as in transplant therapy. 
Compounds disclosed herein may be used for the treatment of diseases autoimmune 

10 and/or inflammatory indications including sunburn, eczema or psoriasis, respiratory 
conditions such as bronchitis, asthma, oxidant-induced lung injury, acute respiratory 
distress syndrome (ARDS), glomerulonephritis, restenosis, inflammatory sequelae of 
viral infections, myocarditis, heart failure, atherosclerosis, osteoarthritis, rheumatoid 
arthritis, septic arthritis, chronic or inflammatory bowel disease, ulcerative colitis, 

15 Crohn's disease, systemic lupus erythematosis (SLE), ocular conditions such as ocular 
hypertension, retinitis and uveitis, type 1 diabetes, type 2 diabetes, insulin-dependent 
diabetes mellitus and cystic fibrosis. Compounds disclosed herein may be useful in the 
treatment of hypoxia, hyperbaric oxygen convulsions and toxicity, dementia, Alzheimer's 
disease, Sydenham's chorea, Parkinson's disease, Huntington's disease, amyotrophic 

20 lateral sclerosis (ALS), multiple sclerosis, epilepsy, Korsakoff s disease, imbecility 
related to cerebral vessel disorder, NO mediated cerebral trauma and related sequelae, 
ischemic brain edema (stroke), sleeping disorders, eating disorders such as anorexia, 
schizophrenia, depression, pre-menstrual syndrome (PMS), urinary incontinence, anxiety, 
drug and alcohol addiction, pain, migraine, emesis, tumor growth, immune complex 

25 disease, such as immunosuppressive agents, acute allograft rejection, infections caused 
by invasive microorganisms which produce NO, and for preventing or reversing tolerance 
to opiates and diazepines. 

Although the compounds described herein may be administered as pure 
chemicals, it is preferable to present the active ingredient as a pharmaceutical 

30 composition. Thus another embodiment of the disclosed compounds is the use of a 
pharmaceutical composition comprising one or more compounds and/or a 
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phannaceutically acceptable salt thereof, together with one or more pharmaceutical^ 
acceptable carriers thereof and, optionally, other therapeutic and/or prophylactic 
ingredients. The carriers) must be 'acceptable' in the sense of being compatible with the 
other ingredients of the composition and not overly deleterious to the recipient thereof. 
5 Pharmaceutical compositions include those suitable for oral, enteral, parental 

(including intramuscular, subcutaneous and intravenous), topical, nasal, vaginal, 
ophthalinical, sublingually or by inhalation administration. The compositions may, 
where appropriate, be conveniently presented in discrete unit dosage forms and may be 
prepared by any of the methods well known in the art of pharmacy. Such methods 
10 include the step of bringing into association the active compound with liquid carriers, 
solid matrices, semi-solid carriers, finely divided solid carriers or combination thereof, 
and then, if necessary, shaping the product into the desired delivery system. 

Pharmaceutical compositions suitable for oral administration may be presented as 
discrete unit dosage forms such as hard or soft gelatin capsules, cachets or tablets each 
15 containing a predetermined amount of the active ingredient; as a powder or as granules; 
as a solution, a suspension or as an emulsion. The active ingredient may also be 
presented as a bolus, electuary or paste. Tablets and capsules for oral administration may 
contain conventional excipients such as binding agents, fillers, lubricants, disintegrants, 
or wetting agents. The tablets may be coated according to methods well known in the 
20 art, e.g., with enteric coatings. 

Oral liquid preparations may be in the form of, for example, aqueous or oily 
suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry product 
for constitution with water or other suitable vehicle before use. Such liquid preparations 
may contain conventional additives such as suspending agents, emulsifying agents, non- 
25 aqueous vehicles (which may include edible oils), or one or more preservative. 

The compounds may also be formulated for parenteral administration (e.g., by 
injection, for example, bolus injection or continuous infusion) and may be presented in 
unit dose form in ampules, pre-filled syringes, small bolus infusion containers or in 
multi-does containers with an added preservative. The compositions may take such 
30 forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may 
contain formulatory agents such as suspending, stabilizing and/or dispersing agents. 
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Alternatively, the active ingredient may be in powder form, obtained by aseptic isolation 
of sterile solid or by lyophilization from solution, for constitution with a suitable vehicle, 
e.g., sterile, pyrogen-firee water, before use. 

For topical administration to the epidermis, the compounds may be formulated as 

5 ointments, creams or lotions, or as the active ingredient of a transdermal patch. Suitable 
transdermal delivery systems are disclosed, for example, in Fisher et al. (U.S. Patent (No. 
4,788,603, incorporated herein by reference) or Bawas et al. (U.S. Patent No. 4,931,279, 
4,668,504 and 4,713,224; all incorporated herein by reference). Ointments and creams 
may, for example, be formulated with an aqueous or oily base with the addition of 

10 suitable thickening and/or gelling agents. Lotions may be formulated with an aqueous or 
oily base and will in general also contain one or more emulsifying agents, stabilizing 
agents, dispersing agents, suspending agents, thickening agents, or coloring agents. The 
active ingredient may also be delivered via iontophoresis, e.g., as disclosed in U.S. Patent 
Nos. 4,140,122, 4383,529, or 4,051,842; incorporated herein by reference. 

15 Compositions suitable for topical administration in the mouth include unit dosage 

forms such as lozenges comprising active ingredient in a flavored base, usually sucrose 
and acacia or tragacanth; pastilles comprising the active ingredient in an inert base such 
as gelatin and glycerin or sucrose and acacia; mucoadherent gels, and mouthwashes 
comprising the active ingredient in a suitable liquid carrier. 

20 When desired, the above-described compositions may be adapted to provide 

sustained release of the active ingredient employed, e.g., by combination thereof with 
certain hydrophilic polymer matrices, e.g., comprising natural gels, synthetic polymer 
gels or mixtures thereof. 

The pharmaceutical compositions according to the invention may also contain 
25 other adjuvants such as flavorings, coloring, antimicrobial agents, or preservatives. 

It will be further appreciated that the amount of the compound, or an active salt or 
derivative thereof, required for use in treatment will vary not only with the particular salt 
selected but also with the route of administration, the nature of the condition being 
treated and the age and condition of the patient and will be ultimately at the discretion of 
30 the attendant physician or clinician. 
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In general, one of skill in the art understands how to extrapolate in vivo data 
obtained in a model organism, such as mouse, rat and the like, to another mammal, such 
as a human. These extrapolations are not simply based on the weights of the two 
organisms, but rather incorporate differences in metabolism, differences in 

5 pharmacological delivery, and administrative routes. Based on these types of 

considerations, a suitable dose will, in alternative embodiments, typically be in the range 
of from about 0.5 to about 100 mg/kg/day, from about I to about 75 mg/kg of body 
weight per day, from about 3 to about 50 mg per kilogram body weight of the recipient 
per day, or in the range of 6 to 90 mg/kg/day, most preferably in the range of 15 to 60 

10 mg/kg/day. 

The compound is conveniently administered in unit dosage form; for example, in 
alternative embodiments, containing 0.5 to 1000 mg, 5 to 750 mg, most conveniently, or 
10 to 500 mg of active ingredient per unit dosage form. 

One skilled in the art will recognize that dosage and dosage forms outside these 
15 typical ranges can be tested and, where appropriate, be used in the methods of this 
invention. 

In separate embodiments, the active ingredient may be administered to achieve 
peak plasma concentrations of the active compound of from about 0.5 to about 75 nM, 
about 1 to 50 jiM, or about 2 to about 30 nM. This may be achieved, for example, by the 
20 intravenous injection of a 0.05 to 5% solution of the active ingredient, optionally in 
saline, or orally administered as a bolus containing about 0.5-500 mg of the active 
ingredient Desirable blood levels may be maintained by continuous infusion to provide 
about 0.01-5.0 mg/kg/hr or by intermittent infusions containing about 0.4-15 mg/kg of 
the active ingredients. 

25 The desired dose may conveniently be presented in a single dose or as divided 

doses administered at appropriate intervals, for example, as two, three, four or more sub- 
doses per day. The sub-dose itself may be further divided, e.g., into a number of discrete 
loosely spaced administrations; such as multiple inhalations from an insufflator or by 
application of a plurality of drops into the eye. 
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While the invention has been described in connection with specific embodiments 
thereof, it will be understood that it is capable of further modifications and this 
application is intended to cover any variations, uses, or adaptations of the invention 
following, in general, the principles of the invention and including such departures from 
5 the present disclosure as come within known or customary practice within the art to 
which the invention pertains and as may be applied to the essential features hereinbefore 
set forth, and as follows in the scope of the appended claims. 

The following examples are given to illustrate the invention and are not intended 
to be inclusive in any manner 

10 

Espies 

Example 1: 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-n^hthyl)-3- 
methoxybenzylidene-2,4-thiazolidinedione t also referred to Compound I herein: 

15 To a solution of toluene (10 mL) containing piperidine (0.1 mL) and acetic acid 

(0.1 mL) was added 3-methoxy-2-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthylen'2- 
yl)benzaldehyde (0.480 g, 1.42 mmol) and 2,4-thiazolidinedione (0.1 17 g, 1.42 mmol) 
and the solution was heated at reflux overnight with continuous removal of water using a 
Dean-Stark water separator. The reaction mixture was cooled to room temperature, 

20 diluted with EtOAc, washed with water and brine. After drying over MgS0 4 the mixture 
was filtered and evaporated. The resulting residue was purified on silica gel (2% MeOH 
in CH 2 C1 2 ) to give 0.356 g (57% yield) of the desire product. The product was further 
purified by recrystallization from aqueous ethanol: mp 125-130°C. 
l H NMR (500 MHz; DMSO-d*): 5 1.11 (s, 3 H); 1.17 (s, 3 H); 1.27 (s, 3 H); 1.28 (s, 3 

25 H); 1.64 (2 s, 4 H); 1.91 (s, 3 H); 3.73 (s, 3 H); 6.82 (s, 1 H); 7.16-7.22 (m, 3 H); 7.51 (d, 
J = 8.2Hz,lH); 12.5 (br, 1 H). 

The intermediate 3-methoxy-2-(3,5,5,8,8-pentamethyl-5,6,7,8- 
tetrahydronaphthalen-2-yl)benzaldehyde was prepared as follows: 

a. To a solution of o-vanillin (0.5 g, 3 .28 mmol; i.e., 3-methoxy-2- 

30 hydroxybenzaldehyde) in dichloromethane (20 mL) was added pyridine (0.3 mL, 1.2 eq) 
and the solution cooled to 0°C. Triflic anhydride (0.65 mL, 1 .2 eq) was added slowly and 
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the resulting reaction mixture was allowed to warm slowly to room temperature and 
stirred for 3 hr. at room temperature. The solution was washed successively with water 
and brine, dried over anhydrous magnesium sulfate, filtered and evaporated. The residue 
was purified on silica gel (ethyl acetate/ hexane, 1:9) to give 0.437 g of 3-methoxy-2- 
5 trifluoromethanesulfonyl benzaldehyde (yield 47%). The product was used without 
further purification. 

b. A mixture of 3-methoxy-2-trifluoromethanesulfonyl benzaldehyde (0.430 
g, 1.51 mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic acid 
(0.740 g, 3.00 mmol) and potassium carbonate (0.83S g) in 1,2-dimethoxy ethane (20 

to mL) and water (1 mL) was degassed with argon for 15 minutes. To this mixture was 
added tetrakis(triphenylphosphine)palladium(0) (0.35 g, 0.3 mmol) and the resulting 
mixture was heated at reflux under argon for 4 hours. The solution was cooled to room 
temperature, diluted with ethyl acetate and washed successively with water and brine, 
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was 

15 chromatographed on silica gel (ethyl acetate/ hexane, 1 :9) to give 0.48 g of 3«methoxy-2- 
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahyd^ 

Example 2: 4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 

methoxybenzylidene-2,4-thiazolidinedione, referred to as Compound 2 herein. 
20 Prepared in a similar manner to Example 1 in a 54% yield using 3-methoxy-4- 

(3,5,5,8,8-pentamethyl-5,6,7,84etraty mp 227-228°C. 

! H NMR (500 MHz; DMSCMU) 1.21 (s, 6 H), 1.26 (s, 6 H), 1.64 (s, 4 H), 2.00 (s, 3 H), 

3.78 (s, 3 H), 7.01 (s, 1 H), 7.16 (s, 1 H), 7.22 (dd, J, - 7.8 Hz, h - 1 Hz, 1 H), 7.24 (d, 

J = 7.8 Hz, 1 H), 7.30 (s, 1 H), 7.85 (s, 1 H), 12.75 (s, 1 H). 
25 The intermediate S-methoxy-^S^SAS-pentamethyl-S^J.S- 

tetrahydronaphthalen-2-yl)benzaldehyde was prepared as follows: 

a. To a solution of vanillin (1 .0 g, 6.57 mmol) in dichloromethane (50 mL) 

was added pyridine (0.6 mL, 7.76 mmol) and the solution cooled to 0°C. Triflic 

anhydride (1.3 mL, 7.76 mmol) was added slowly and the reaction mixture warmed 
30 slowly to room temperature and stirred overnight at room temperature. The solution was 

washed successively with water and brine, dried over anhydrous magnesium sulfate, 
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filtered and evaporated. The residue was purified on silica gel (eluent: ethyl acetate/ 
hexane, 1:9) to give 1.38 g of 3-methoxy-4-trifluoromethanesulfonyl benzaldehyde (yield 
74%). ! H NMR (500 MHz; CDC1 3 ) 4.00 (s, 3 H); 7.41 (d, J = 8.0 Hz, 1 H), 7.50 (dd, J, = 
2.0 Hz, h - 8.0 Hz, I H), 7.56 (d, J - 2.0 Hz, 1 H), 9.98 (s, 1H). 

5 b. A mixture of 3-methoxy-4-trifluoromethanesulfonyl benzaldehyde (0.50 g, 

1.76 mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic acid (0.43 
g, 1.76 mmol) and potassium carbonate (0.97 g, 7.04 mmol) in 1,2-dimethoxyethane (15 
mL) and water (1 mL) was degassed with argon for 30 minutes. 
Tetrakis(triphenylphosphine)palladium(0) (0.20 g, 0.17 mmol) was added and the 

10 mixture heated at reflux under argon for 5 hours. The solution was cooled to room 
temperature, diluted with ethyl acetate and washed successively with water and brine, 
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was 
chromatographed on silica gel (Biotage, eluent: 0-30% ethyl acetate in hexane) to give 
0.40 g of 4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl>3- 

15 methoxybenzaldehyde (67 %). *H NMR (500 MHz; CDC1 3 ) 1.27 (s, 6 H), 1.32 (s, 6 H), 
1.70 (s, 4 H), 2.09 (s, 3 H), 3.85 (s, 3 H), 7.09(s, 1 H), 7.16 (s, 1 H), 7.26 (s, 1 H), 7.35 (d, 
J = 7.5 Hz, 1 H); 7.47 (s, 1 H), 7.50 (d, J = 7.5 Hz, 1 H), 10.02 (s, 
1H). 

20 Example 3: 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetn^^ 
2,4-thiazolidinedione, referred to as Compound 3 herein. 

Prepared in a similar manner to Example 1 in a 53% yield using 2-(3,5 ,5,8,8- 
pentamethyl-5,6,7,8-tetrahydro-naphthalen^ mp 277°C 

(dec.). 

25 ! H NMR (300 MHz; DMSO-de) 1.25 (s, 6 H), 1.27 (s, 6 H), 1.65 (s, 4 H), 2.31 (s, 3 H), 
7.24 (s, 1 H), 7.37 (s, 1 H), 8.00 (dd, J, = 8.1 Hz, J 2 = 2.1 Hz, 1 H), 7.24 (d, 
J = 7.8 Hz, 1 H), 7.30 (s, 1 H), 7.85 (s, 1 H), 12.75 (s, 1 H). 

The intermediate 2-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-naphthalen-2- 
yl)pyridine-5-carboxaldehyde was prepared as follows: 

30 a. 2-Bromo-pyridme-5-carboxaldehyde. 
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To a suspension of 2,5-dibromopyridine (10.28 g, 0.043 mol) in dry ether (150 
mL) cooled to -78°C under argon was added dropwise a solution of /i-BuLi (17.4 mL, 
0.043 mol, 2.5 M in hexanes) while maintaining an internal reaction temperature below 
-78°C The resulting dark red suspension was stirred for 30 min. and a solution of DMF 

5 (4.0 mL, 0.0521 mol) in 5 mL dry ether was added dropwise. After 45 min. the bath was 
removed and the mixture was allowed to warm to RT. The mixture was cooled to 0°C 
and 1 N HC1 was added and stirred for 15 min. The resulting layers were separated and 
the aqeous layer washed with ether (twice) and combined with the original organics. The 
organics were washed with water, brine and dried (MgS04). The mixture was filtered 

10 and evaporated to give a solid that was purified by column chromatography (silica gel, 
CH 2 Cl 2 ) to afford the product as a white solid, 5.23 g (64.8% yield). *H NMR (300 MHz; 
CDCI3) 7.69 (d, J = 8.0 Hz, 1 H), 8.03 (dd, Ji = 8.0 Hz, J2 - 2.0 Hz, I H), 8.84 (d, J = 2.0 
Hz,lH), 10.10 (s,lH). 

15 b. 2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydto^ 

carboxaldehyde. 

A mixture of 2-Bromo-pyridine-5-carboxaldehyde (0.50 g, 2.69 mmol), (3,5,5,8,8- 
pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic acid (0.795 g, 3.23 mmol) and 
potassium carbonate (0.745 g, 5.38 mmol) in toluene (5mL), EtOH (1 mL) and water 

20 (0.75 mL) was degassed with argon for 30 minutes. Tetrakis(triphenyl- 

phosphine)palladium(O) (0.062 g, 0.054 mmol) was added and the mixture heated at 
reflux under argon until complete consumption of starting material. The solution was 
cooled to room temperature, diluted with ethyl acetate and washed successively with 
water and brine, dried over anhydrous magnesium sulfate, filtered and evaporated. The 

25 residue was chromatographed on silica gel (Biotage, eluent: 10% ethyl acetate in hexane) 
to give 0.744 g of 2K3,5,5,8,8-pentamethyl-5,6,7,8-tetr^ 
5-carboxaldehyde (93 %). 

Example 4: 4^3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
30 hyrdoxybenzylidene-2,4-thiazolidinedione. 
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Prepared in a similar manner to Example 1 in a 58% yield using 3 -hydroxy >4- 
(3,5,5,8,8-pentamethyl-5,6,73-tetrahydro-naphto^ 

! H NMR (300 MHz; DMSO-d*) 1.21 (s, 6 H), 1.27 (s, 6 H), 1.64 (s, 4 H), 2.06 (s, 3 H), 
3.78 (s, 3 H), 7.01 (s, 1 H), 7.10-7.20 (m, 4 H), 7.21 (s, 1 H), 9.85 (s, 1 H), 12.61 (s, 1 H). 

5 The intermediate 3-hydroxy-4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro- 

naphthalen-2-yl)benzaldehyde was prepared as follows: 

a. To a solution of 3-methoxy-4-(3,5,5,8,8-pentamethyl-5,6,7,8- 
tetrahydronaphthalen-2-yl)benzaldehyde (2.0 g, 5.94 mmol) in dichloromethane (60 mL) 
cooled to -78°C was added BBr 3 (1.12 mL) under argon. The solution was slowly 

10 warmed to RT and clearly poured into iced-water. The mixture was extracted with 

EtOAc, washed with water and brine, dried (MgS0 4 ), filtered and evaporated to give the 
crude product. The crude product was taken up into DMF (15 mL) and NaOAc (2.5 g) 
and the solution was heated to reflux and the temperature maintained overnight. The 
solution was cooled to RT, diluted with EtOAc and washed successively with water and 

15 brine, dried (MgSCU), filtere and evaporated. The residue was purified on silica gel 

(eluent: ethyl acetate/ hexane, 1:9) to give 1.19 g of 3-hydroxy-4-(3,5,5,8,8-pentamethyl- 
5,6,7,8-tetrahydro-naphthalen-2-yl)benzaldehyde (yield 62%). 

Example 5: 4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetndiydro-2-naphthyl)-3- 
20 ethoxybenzylidene-2 t 4-thiazolidinedione. 

Prepared in a similar manner to Example 1 in a 49% yield using 3-ethoxy-4- 

(3,5,5,8,8-pentamethyl-5,6,7,84etrahydro-naphthalen-2-yl)benzald mp 240-24 1°C. 

l H NMR (300 MHz; DMSO-d*) 1.22-1.27 (2s & t, 15 H), 1.64 (s, 4 H), 2.06 (s, 3 H), 

4.1 1 (q, J - 7.2 Hz, 2 H), 7.06 (s, 1 H), 7.18 (s, 1 H), 7.20 (d, J = 10 Hz, 1 H), 7.28 (d, J » 
25 8.0 Hz, 1 H), 7.30 (s, 1 H), 7.85 (s, 1 H), 12.64 (s, 1 H). 

The intermediate 3-ethoxy-4-(3,5 f 5,8,8-pentamethyl-5,6,7,8-tetrahydro- 

naphthalen-2-yl)benzaldehyde was prepared in a similar manner as described in Example 

2: 

a. 3-Ethoxy-4-trifluoromethanesulfonyl benzaldehyde. 
30 To a solution of 4-hydroxy-3-ethoxybenzaldehyde (5.0 g, 30.09 mmol) in 

dichloromethane (100 mL) was added pyridine (2.92 mL, 36.1 1 mmol) and the solution 
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cooled to 0°C. Triflic anhydride (6.01 mL, 36.1 1 mmol) was added slowly and the 
reaction mixture warmed slowly to room temperature and stirred overnight. The mixture 
was washed successively with water and brine, dried over anhydrous magnesium sulfate, 
filtered and evaporated. The residue was purified on silica gel (eluent: ethyl acetate/ 
5 hexane, 5:95) to give 4.89 g of 3-ethoxy-4-trifluoromethanesulfonyl benzaldehyde (yield 
58%). 

b. 3-ethoxy^(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-naphthalen-2 
yl)benzaldehyde. 

A mixture of 3-methoxy-4-trifluoromethanesulfonyl benzaldehyde (0.51 g, 1.81 mmol), 
10 (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydron^)htalen-2-yl) boronic acid (0.534 g, 2.17 
mmol) and potassium carbonate (0.50 g, 3.62 mmol) in toluene (5 mL), EtOH (I mL) 
and water (0.75 mL) was degassed with argon for 30 minutes. Tetrakis(triphenyl- 
phosphine)palladium(O) (0.042 g, 0.036 mmol) was added and the mixture heated at 
reflux under argon overnight. The solution was cooled to room temperature, diluted with 
1 5 ethyl acetate and washed successively with water and brine, dried over anhydrous 

magnesium sulfate, filtered and evaporated. The residue was chromatographed on silica 
gel (Biotage, eluent: 10% ethyl acetate in hexane) to give 0.40 g of 4-(3,5,5,8,8- 
pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-ethoxyber^dehyde (67 %). 

20 Example 6: 4K3 > 5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl>-3- 
methylbenzylidene-2,4-thiazohdinedione. 

Prepared in a similar manner as described in Example 1 in a 56% yield using the 
intermediate 3-methyl^3,5,5,8,8-pentamethyl-5,6^ 

benzaldehyde, mp 223-225°C. *H NMR (300 MHz; DMSO-d*) 1.21 (s, 6 H), 1.27 (s, 3 
25 H), 1 .28 (s, 3 H), 1.65 (s, 4 H), 1.96 (s, 3 H), 2.06 (s, 3 H), 6.98 (s, 1 H), 7.23 (s, 1 H), 

7.25 (d, J = 9 Hz, 1 H), 7.44 (d, J - 8 Hz, 1 H), 7.52 (s, 1 H), 7.78 (s, 1 H), 12.62 (s, 1 H). 
The intermediate 3-methyl-4-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro- 

naphthalen-2-yl)benzaldehyde was prepared in a similar manner as described in Example 

2 utilizing 4-hyroxy-3-methylbenzaldehyde; step a) 3-methoxy-4- 
30 trifluoromethanesulfonyl benzaldehyde (yield 47%) and step b) 3-methyl-4-(3,5,5,8,8- 

pentamethyl-5,6,7,8-tetrahydro-naphthalen-2-yl)benzaldehyde (yield 83%). 
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Example 7: 4-(3,5,5,8,8-Pentamethyl-5,6 ,7,8-tetrahydro-2-naphthyl)-3-methoxy-5- 
fluorobenzylidene-2,4-thiazolidinedione. 

Prepared in a similar manner as described in Example 1; mp 209-21 1 
5 l H NMR (300 MHz; DMSO-d«) 1.20 (s, 6 H), 1.28 (s, 6 H), 1.65 (s, 4 H), 1.98 (s, 3 H), 
3.79 (s, 3 H), 7.04 (s, 1 H), 7.13 (d, J = 9.9 Hz, 1 H), 7.18 (d, J = 0.6 Hz, 1 H), 
7.23 (s, 1 H), 7.84 (s, 1 H), 12.73 (s, 1 H). 

Example 8: Inhibition of TNF-a: U937 cells (50,000 c/w per 96 well plate (i.e., wp)). 

10 Growth medium (GM): RPMI containing 1 0% fetal calf serum (FCS) plus 

glutamine-pen-strep. Cells were grown in an atomosphere containing 6% C0 2 . U937 
cells are seeded in growth medium and after 4-6 hours cells are treated with a test 
compound at various concentrations in the presence of TP A (0.1 ^M). Cells are 
incubated for about 16 hours under these conditions upon which the supematants are 

15 transferred to a new 96 wp and the remaining cells are replenished with growth medium. 
A commercially available colorametric (MTT) assay kit is used to determine cell density. 
A TNFa-ELISA kit (ENDOGEN) is used for qauantification of TNF-a. A 1:10 dilution 
of each supernatant is analyzed with the ELISA kit. The kit was used following the 
manufacturer's instructions. 

20 Figure I show inhibition of TP A induced TNF-a production by Compounds 1, 2 and 7. 
For a control, cells were incubated with TPA only. 

Example 9: Inhibition of iNOS: human chondrocytes (20,000 c/w per 96 well plate 
(wp)). 

25 Growth condition: Cells were grown in Dulbecco's Modified Eagles medium 

containing 10% fetal calf serum (FCS) plus glutamine-pen-strep. Cells are allowed to 
grow overnight and are then treated with the test compound in DME containing 1% FCS. 
After 5 hours of incubation with the test compound, IL-ip is added to the cells at a final 
concentration of 1 ng/mL Cells are incubated for an additional 48 hours, the supematants 

30 are transferred to a freash 96 wp, and kept frozen until NO readings are carried out. A 
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colorametric (MTT) assay is carried our to control for cell density. For this DME is 
added to the original plate containing the attached cells. 
NO measurement: 

1) A volume of 50 |xl of the supernatant of the treated human chrondrcyctes is 
transferred to a 96 well plate and mixed with an equal volume of Greiss reagent. 

2) After 10 minutes, the color of the reaction is read at 540 nm. 

3) A sodium nitrite standard curve is estabilished in parallel. The concentrations of 
Sodium Nitrite used were: 2.9; 7.8; 15.6; 31.25; 62.5; 125 (mM). 

Figure 2 shows inhibition of iNOS by Compound 3. Control cells were grown in the 
presence of IL- 1 p in the absense of the test compound. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the scope or spirit 
of the invention. Other embodiments of the invention will be apparent to those skilled in 
the art from consideration of the specification and practice of the invention disclosed 
herein. It is intended that the specification and examples be considered as exemplary 
only, with a true scope and spirit of the invention being indicated by the following 
claims. 
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We claim: 

1 . A compound of Formula (I): 




10 



15 



20 



(I) 

wherein: 

n and m are independently 0 or 1 ; 

Ri and Rj are 1) independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, 
substituted alkoxy, hydroxyl, acyl, amino, mono-substituted amino, di-substituted 
amino, carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide, 
dialkylcarboxamide, substituted dialkylcarboxamide or haloalkoxy; or 2) R| and 
R 2 together with the aromatic ring bonded thereto form a cycloalkyl, substituted 
cycloalkyl, cycloalkenyl or substituted cycloalkenyl residue that may optionally 
comprise 1 or 2 heteroatoms selected from O, S, NH or N-alkyl; 

Rj and R* are independently or together hydrogen, alkyl, substituted alkyl, 
haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, 
cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di-substituted 
amino, alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, 
axylcarbamate, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thioalkyl, 
thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; 



A is -CR^R?- where R6 and R7 are independently or together hydrogen, 
25 alkyl, substituted alkyl, alkoxy, substituted alkoxy or haloalkoxy; or R* and R 7 
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together form a cycloalkyl residue that may optionally comprise I or 2 
heteroatoms selected from O, S, NH and N-alkyl; 



Ar is Formula (II), (III), (IV), (V) or (VI): 




(ID (HI) (IV) 




(V) (VI) 



where Rg, R9 and Ri 0 are independently or together hydrogen, alkyl, 
substituted alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted 
amino, di-substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, 
alkylurea, arylurea, alkylcarbamate, aiylcarbamate, alkoxy, substituted alkoxy, 
haloalkoxy, thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide or substituted 
dialkylcarboxamide; 

R5 is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 

represents a bond present or absent; and 

W, X, Y and Z are independently or together -C(0>, -C(S)-, -S-, -0- or 
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2. 
3. 

10 

4. 
5. 

15 
20 

6. 

25 

7. 



-NH-residues that together form a 2,4-thiazolidinedione, 2-thioxo-4- 
thiazolidinedione, isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4- 
imidazolidinedione residue; 

or a pharmaceutically acceptable salt thereof. 

A compound of claim 1 wherein n is 0. 

A compound of claim 1 wherein n is 1. 

A compound of claim 2 wherein m is 1 . 

A compound of claim 4 wherein K\ and R2 are 1) independently or together alkyl, 
substituted alkyl or hydroxyl; or 2) Rj and R2 together with the aromatic ring 
bonded thereto form a cycloalkyl or substituted cycloalkyl optionally comprising 
1 or 2 heteroatoms selected from O, NH and N-alkyl; and 

R3 and R4 are independently or together hydrogen, halogen, alkyl, 
substituted alkyl, haloalkyl, alkoxy, substituted alkoxy, haloalkoxy, amino, mono- 
substituted amino or di-substituted amino. 

A compound of claim 5 wherein W, X, Y and Z form a 2,4-thiazolidinedione, 2- 
thioxo-4-thiazolidinedione, 2-thioxo-4-imidazolidinedione or 2,4- 
imidazolidinedione residue. 

A compound of claim 6 wherein Ar is Formula (VI), (VII) or (VIII): 




(ID 



(HI) 



(VI) 
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wherein 

R* is alkyl, substituted alkyl, alkenyl, haloalkyl, hydroxy, acyloxy, 
halogen, alkoxy, substituted alkoxy, amino, mono-substituted amino, di- 
substituted amino, alkylamide or haloalkoxy; and 
5 R9 and Ri 0 are independent or together hydrogen, halogen, alkyl, 

substituted alkyl, haloalkyl, alkenyl, substituted alkenyl, alkoxy, hydroxy!, amino, 
mono-substituted amino, di-substituted amino, alkylamide or haloalkoxy. 

8. A compound of claim 7 wherein represents the bond is present and the 

10 compound has the Formula (XV): 




(XV) 



9. A compound of claim 1 wherein R\ and R2 together with the aromatic ring bonded 
thereto form a substituted cycloalkyl; R3 is methyl, ethyl, trifluoromethyl, 

1 5 methoxy or dimethylamino; and R4 is hydrogen. 

10. A compound of claim 1 wherein Ri and R2 together with the aromatic ring bonded 
thereto form a substituted cycloalkyl; R3 is methyl, ethyl, trifluoromethyl, 
methoxy or dimethylamino; and R4 is hydrogen form a residue, wherein the 

20 residue is selected from: 

3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl, 
3-ethyl-5,5,8,8-tetramethyl-5,6,7,8-tet^ 

3-trifluoromethyl-5,5,8,8-teti^ethyl-5,6,7,84etrahydro-2-naphthyl, 
3-methoxy-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl, or 
25 3-dimethylamino-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl. 

1 1 . The compound of claim 2 present as: 
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2^3,5,5 l 83-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
methoxybenzyUdene-2,4-thiazolidinedione, 

2<3,5,5,83-Pentamethyl-5,6,7 f 8-tetrahydro-2-naphthyl)-3- 
trifluoromethoxybcnzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
dimethylaminobenzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
chlorobenzylidene-2,4-thiazolidinedione, 

2K3,5,5,8,8-Pentamethyl-5,6,7,8-tctrahydro-2-n^>hthyl)-3- 
methylbenzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6J f 8-tetrahydro-2-naphthyl)-3- 
ethylbenzylidene-2,4-thiazolidinedione, 

2K3,5,5,83-Pcntamethyl-5,6J,8-tetrahydro-2.naphthyl)-3- 
trifluoromethylben2ylidene-2,4-thiazolidinedione, 

2K3,5,5,8,8-Pentamethyl-5,6 t 7,8-tetrahydro-2-naphthyl>3- 
ethoxybenzylidene-2,4-thiazolidinedione, 

2<3,5,5,8,8-Pentamethyl-5A7,8-tetrahydro-^^^ 
fluorobenzylidene-2,4-thiazolidinedione, 

2K3,5,5,8,8-Pentamethyl-5 f 6J,8-tetrahydro-2-naphthyl)0-methoxy-^ 
fluorobenzy!idene-2,4-thiazolidinedione, 

2^3,5,5,8,8-Pentamethyl-5,6J ) 8-tetrahydro-2-naphthyl)-3- 
isopropoxybenzylidene-2,4-thiazolidinedione or 

2K3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-n^)hthyl)-3- 
aminobenzylidene-2,4-thiazolidinedione; or a pharmaceutical acceptable salt 
thereof. 

The compound of claim 2 present as: 

2-(3,5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2-naphthyl>3- 
acetamidobenzylidene-2,4-thiazolidinedione, 

2-(3-Methoxy-5,5 ) 8,8-tetrame%l-5,6,7,8-tetrahydro-2-naphthyl)-3- 
trifluoromethoxyben2ylidene-2,4-thiazolidinedione, 
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2<3-Dimethylamino-5,5,8,84etramethyU^^ 
trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

2^3-Trifluoromethyl-5,5,83-tctramethyl-5,6J,84etrahy 
3-methoxybenzylidene-2,4-thiazolidinedione, 

2K3-Trifluoromethyl-5,5£,8-teto 
3-methylbenzylidene-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tetramethy^ 
S-ethylbenzylidene^Athiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8£-tetramethyU^ 
3-trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

2-(3-Dimethylamino-5,5,8,8-tetramethyl-5,6J,8-teti^ydro-2-n^ 
dimethylaminobenzylidcnc-2,4-thia2olidinedione, 

2K3-Trifluoromethyl-5,5,8,8-tetramethy^ 
3-chlorobenzylidene-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-3- 
acetoxybenzylidene-2,4-thiazolidinedione, 

2-(3 > 5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
hydroxybenzylidene-2,4-thiazolidinedione or 

2-(3-Trinuoromethyl-5,5,8,8-tetram^ 
3^imethylaminobenzyIidene-2,4-thiazolidinedione; or a pharmaceutically 
acceptable salt thereof. 

The compound of claim 2 present as: 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthylV3- 
methoxyben2ylidene-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2-naphthyl)-3- 
trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

4-(3,5,5,8,8-PentamethyU5,6,7,8-tetrahydro-2.naphthyl)-3- 
dimethylaminobenzylidene-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
chlorobenzylidene-2,4-thiazolidinedione, 
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^(S^^.S.S-Pentamethyl-S^J^^etrahydro-l-naphthyO-S- 
methylbenzylidene-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6J,84etohydro-2-naphthyl)-3- 
ethylbenzylidene-2,4-thiazolidinedione, 

^^.S^^-Pentamethyl-S^^^-tetrahydro-Z-naphthyO-S- 
trifluoromethylben2yUdene-2,4-thiazoUdinedione, 

4^3,5,5,8,8-Pentame%l-5A7,84etrahydn^ 
ethoxybenzylidene-2,4-thiazolidinedione, 

4K3,5,5 f 8,8-Pentamethyl-5,6J,8-tetrahydro-2-naph%l)-3-metho^ 
fluorobenzylidene-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentame%l-5,6,7,84etrahydro-2-naphthyl)-2-fluoro-3- 
methoxy-benzylidene-2,4-thiazolidinedione, 

4.(3,5,5,8,8-Pentamethyl-5,6J^4etrahydro-2-naphthyl>3- 
isopropoxybenzylidene-2,4-thiazolidinedione or 

4.(3,5,5,8,8-Pentamethyl-5,6J,84etrahydro-2-naphthyl)-3- 
aminobenzyIidene-2 9 4*thiazolidinedione; or a pharmaceutically acceptable salt 
thereof. 

The compound of claim 2 present as: 

^(S^^^^-Pentamethyl-S^J.S-tetrahydro^-naphthyl)^- 
acetamidobenzylidene-2,4-thiazolidinedione, 

4-(3-Methoxy-5,5,83-tetrame%l-5,6J,8-te^ 
trifluoromethoxybenzylidene-2,4-thiazobdinedione, 

4^3-Dimethylamino-5,5,8,8-tetramethyl-5,67^ 
trifluoromethoxyben2ylidene-2,4-thiazolidinedione, 

4<3-Trifluoromethyl-5,5,8,84etrame 
3-methoxybenzylidene-2,4-thiazolidinedione, 

4-(3-Trinuoromethyl-5,5,8,8-tetr^ 
3-methylbenzylidene-2,4-thiazolidinedione, 

4-(3-Trifluoromethyl-5 t 5,8,8-tetramethyl-5,6J3-tetrahydro-2-naphthyl)- 
3-ethylbenzylidene-2,4-thiazolidinedione, 
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4^3-Trifluoromethyl-5 
3-trifluoromethoxybenzylidene-2,4-thia2olidinedione, 

4^3-Dimethylamino-5,5,83-tetramethyl-5,6J,8-tetrah 
dimethylaminobenzylidene-2,4-thiazolidinedione, 

4-(3-Trifluoromethyl-5,5,8,84etrame^^^ 
3 -chlorobenzylidene-2,4-thiazolidinedione, 

4^3,5,5,8,8-POTtamethyl-5,6^^ 
acetoxybenzylidene-2,4-thiazolidinedione, 

4-(3,5,5,8 f 8-Pentainethyl-5,6J3-tetrahydro-2-naph%l)-3 
hydroxybenzylidene-2,4-thiazolidinedione or 

4-(3-Trifluorome%l-5,5,8,84etnra^ 
3-dimethylaminobenzylidene-2,4-thiazolidinedione; or aphannaceutically 
acceptable salt thereof. 

15. A compound of claim 2 present as: 

2-(3,5,5,8,8-Pentamethyl-5,67^ 
2,4-thiazolidinedione or 

2-(3,5^,8,8«Pentamethyl-5,6J,8-tet^^ 
pyridylidene-2,4-thiazolidinedione; or a pharmaceutical^ acceptable salt thereof. 

16. A compound of claim 7 wherein represents the bond is absent and the 

compound has the Formula (XVI): 




(XVI) 



1 7. The compound of claim 2 present as: 
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2-(3^,5,8,8-Pentamethyl-5,6J34etrahydro-2-naphthyl)-3- 
methoxybenzyl-2,4-thiazolidinedione, 

2^3,5 > 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 

2K3,5,53,8-Pcntame%l-5,6J,84etrahydro-2-naphthyl)-3- 
dimethylaminobenzyl-2,4-thiazoUdinedione, 

2-{3,5,5,8,8-Pentamethyl-5,6,7,8-tetr^ 
2,4-thiazoiidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro^^ 
2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6J,84etrahydro-2-^ 
2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-3- 
trifluoromethylbenzyl-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahyd^ 
2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrah^ 
fluorobenzyl-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-me^^ 
fluorobenzyl-2,4-thiazolidinedione, 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
isopropoxybenzyl-2,4-thiazolidinedione or 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-n^^ 
2,4-thiazolidinedione; or a pharmaceutical^ acceptable salt thereof 

The compound of claim 2 present as: 

2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
acetamidobenzyl-2,4-thiazolidinedione, 

2-(3-Methoxy-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 
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2^3-Dimethylamino-5,5,8,8-tetr^ 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8,8-tetnm^^ 
3 -methoxybenzy 1-2 ,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,83-tetram 
3-methylbenzyl-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,834etramethy^^ 
3-ethylbenzyl-2,4-thiazolidinedione, 

2-(3-Trifluoromethyl-5,5,8£-tetr^ 
3-trifluoromethoxybenzyl-2,4-thiazolidinedione, 

2-(3-DimethylamincH5,5,8,84etramethy^^ 
dimethylaminobenzyI-2,4-thia2olidinedione, 

2-(3-Trifluoromethyl-5,5,8,8^etrame%l-5,6J,8-tetrahydro-2-naph% 
3-chlorobenzyl-2,4-thiazolidinedione, 

2^3,5,5,8,8-PentamethyI-5A7,8-tetrahydro-^^ 
2,4-thiazolidinedione, 

2-(3,5 > 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
hydroxybenzyl-2,4-thiazolidinedione or 

2K3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6J,8-tetrahydro-2-naphthyl)- 
3-dimethylaminoben2yl-2,4-thia2olidinedione; or a pharmaceutical^ acceptable 
salt thereof. 

The compound of claim 2 present as: 

4-(3,5,5,8,8-PentamethyK5,6,7,8-tetrahydro-2-naphthyl)-3- 
methoxybenzyl-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2-napbthyl)-3- 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 

4.(3 t 5,5,8,8-Pentamethyl-5,6,7 f 8-tetrahydro-2-naphthyl)-3- 
dimethylaminobenzyl-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,67,8-tetrahydro-2-naphthyl)-3-chlorobenzyI- 
2,4-thiazolidinedione, 
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4-(3,5,5,8,8-Pentaraethyl-5,6,7,8-tetrahy^ 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahy^ 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
trifluoromethylbenzyl-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,73-tetrahyto^ 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydro-2-n^hthyl)-3-methoxy-5- 
fluorobenzyl-2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-3^ 
methoxy-benzyl-2,4-thiazolidinedione or 

4-(3,5,5 t 8,8-Pentamethyl-5,6,7 > 8-tetrahydro-2-n^)hthyl)-3- 
isopropoxybenzyl-2,4-thiazolidinedione; or a pharmaceutical^ acceptable salt 
thereof. 

The compound of claim 2 present as: 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3-aminobenzyl- 
2,4-thiazolidinedione, 

4-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-3- 
acetamidobenzyl-2,4-thiazolidinedione, 

4-(3-Methoxy-5,5,8,8-tetramethyl-5,6,7,8.tetrahydro-2-naphthyl> 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 

4-(3-Dimethylamino-5,5,8,8-tetr^ 
trifluoromethoxybenzyl-2,4-thiazolidinedione, 

4-(3-Trifluoromethyl-5,5,8,84etramethyl-5^ 
3-methoxybenzyl-2,4-thiazolidinedione, 

4-(3-Trifluoromethyl.5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)- 
3-methylbenzyl-2,4-thiazolidinedione, 

4.(3-Trinuoix>methyl-5,5,8,84etrame%l-5,6,7,8-tetrahydro-2-naphthyl)^ 
3-ethylbenzyl-2,4-thiazolidinedione, 
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4^3-Trinuoromethyl-5,5,8,84etramethyl-5,6J f 8-tetrah 
3-trifluoromethoxyben2yl-2,4-thiazolidinedione, 

4^3-Dimethylamino-5,5,8,8-tetram 
dimethylaminobenzyl-2,4-thiazolidinedione, 
5 4K3-Trinuoromethyl-5,5,8,8-tetrame^ 
3-chlorobenzyl-2,4-thiazolidinedione, 

4-(3-Trinuoromethyl-5,5,8,84e^ 
S^imethylaminobenzyl-I.A-thiazolidinedione, 

4K3,5,5,8,8-Pentamethyl-5,6,7,8-tet^^ 
10 2,4-thiazolidinedione or 

4K3,5 f 5,83-Pentamethyl^ 
hydroxybenzyl-2,4-thiazolidinedione; or a pharmaceutical acceptable salt 
thereof. 

15 21. The compound of claim 2 present as: 

2-(3,5,5,8,8-Pentamethyl-5,^ 
thiazolidinedione or 

2-(3,5,5,8,8-Pentamethyl-5,6J,84etrahydro-2-naph%l)-3-methoxy-5- 
pyridyl-2,4-thiazolidinedione; or a phannaceutically acceptable salt thereof. 

20 

22. A compound of claim 3 wherein Ri and R2 together with the aromatic ring bonded 
thereto form a cycloalkyl or substituted cycloalkyl optionally comprising 1 or 2 
nitrogen heteroatoms; and R3 is alkyl or substituted alkyl. 

25 23. A compound of claim 22 wherein R« and R? are independently or together alkyl or 
R6 and R 7 together form a cycloalkyl comprising 1 or 2 oxygen heteroatoms. 

24. A compound of claim 23 wherein W, X, Y and Z form a 2,4-thiazolidinedione, 2- 
thioxo-4-thiazolidinedione, 2-thioxo-4-imidazolidinedione or 2,4- 
30 imidazolidinedione residue. 
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25 . A compound of claim 3 wherein m = 1 , represents the bond is present and 

the compound has the Formula: 



5 

26. A compound of claim 3 wherein m= 1, represents the bond is absent and 

has the formula: 



R ^ 



10 27. A pharmaceutical composition comprising one or more compounds of claim 1 for 
administration in mammals for the treatment of a disease of uncontrolled cellular 
proliferation. 

28. The pharmaceutical composition of claim 27, wherein the disease is cancer. 

15 

29. The pharmaceutical composition of claim 28, wherein the cancer is carcinoma, 
lymphoma, leukemia, or sarcoma. 

30. A pharmaceutical composition of claim 28, wherein the cancer is Hodgkin's 
20 Disease, meyloid leukemia, polycystic kidney disease, bladder cancer, brain 

cancer, head and neck cancer, kidney cancer, lung cancer, non-small cell lung 
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cancer, myeloma, neuroblastoma/glioblastoma, ovarian cancer, pancreatic cancer, 
prostate cancer, skin cancer, liver cancer, melanoma, colon cancer, cervical 
carcinoma, breast cancer, epithelial cancer, or leukemia. 

5 31. A pharmaceutical composition of claim 28, wherein the cancer is breast cancer. 

32. A pharmaceutical composition of claim 28, wherein the cancer is prostate cancer. 

33. A pharmaceutical composition of claim 28, wherein the cancer is colon cancer. 

10 

34. A pharmaceutical composition comprising one or more compounds of claim 1 for 
administration in mammals for the treatment of an inflammatory disease. 

35 . A pharmaceutical composition of claim 34, wherein the inflammatory disease is 
15 osteoarthritis, rheumatoid arthritis, Crohn's Disease, pulminary fibrosis, or 

Inflammatory Bowel Disease. 

36. A pharmaceutical composition of claim 34 wherein the disease is osteoarthritis or 
rheumatoid arthritis. 

20 

37. A pharmaceutical composition comprising one or more compounds of claim 1 for 
administration in mammals for modulating lipid metabolism, carbohydrate 
metabolism, or lipid and carbohydrate metabolism. 

25 38. A pharmaceutical composition of claim 37 wherein the administration treats type 
2 diabetes, polycystic ovary syndrome or syndrome X. 

39. A pharmaceutical composition of claim 37 wherein the administration treats type 
2 diabetes. 

30 
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40. 

5 41. 
42. 

10 

43. 
44. 

15 

45. 
46. 



A method of treating a disease of uncontrolled cellular proliferation comprising 
administering to a mammal diagnosed as having a disease of uncontrolled cellular 
proliferation the pharmaceutical composition of claim 27. 

The method of claim 40 wherein the mammal is a human. 

A method of treating an inflammatory disease comprising administering to a 
mammal diagnosed as having an inflammatory disease the pharmaceutical 
composition of claim 34. 

The method of claim 42 wherein the mammal is a human. 

The method of modulating lipid metabolism, carbohydrate metabolism or lipid 
and carbohydrate metabolism comprising administering to a mammal diagnosed 
as needing such modulation the pharmaceuical composition of claim 37. 

The method of claim 44 wherein the mammal is a human. 

A process for the preparation of a compound of the Formula (XV) 



Ri and R 2 are independently or together hydrogen, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted 
alkoxy, hydroxyl, acyl, amino, mono-substituted amino, di-substituted amino, 
carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide, 




(XV) 



wherein: 
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dialkylcarboxamide, substituted dialkylcaiboxamide or haloalkoxy; or Ri and R 2 

together with the aromatic ring fonn a cycloalkyl, substituted cycloalkyl, 

cycloalkenyl or substituted cycloalkenyl optionally comprising 1 or 2 heteroatoms 

» 

selected from O, S, NH and N-alkyl; 

R 3 and R4 are independently or together hydrogen, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, nitro, 
hydroxy 1, acyloxy, amino, mono-substituted amino, di-substituted amino, 
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, 
arylcaibamate, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thioalkyl, 
thiohaloalkyl, carboxy, carboalkoxy, alkylcaiboxamide, substituted 
alkylcaiboxamide, dialkylcaiboxamide or substituted dialkylcarboxamide; 

Ar is Formula (II), (HI), (IV), (V) or (VI): 




where R&, R9 and Rio are independently or together hydrogen, alkyl, 
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
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halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 
arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, haloalkoxy, 
thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
5 alkylcarboxamide, dialkylcaiboxamide or substituted dialkylcarboxamide; R\ i is 

hydrogen, alkyl or substituted alkyl; 



R 5 is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 

10 represents a bond present or absent; and 

W, X, Y and Z are independently or together -C(0>, -C(S)-, -S-, -O- or 
-NH- residues that form a 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 
isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4-imidazolidinedione 
15 residue; 



comprising the steps of: 

1 ) coupling a first aryl residue with a second aryl residue to give a biaryl 
20 carbonyl containing compound; 

wherein the first aryl residue comprises a substituted or unsubstituted 
residue having the structure: 




and wherein the second aryl residue has a carbonyl group and 
25 comprises a substituted or unsubstituted residue having the structure: 



91 



WO 01/16123 



PCIYUSOO/24348 



o 

and wherein the biaiyl caibonyl containing compound comprises a 
substituted or unsubstituted residue having the structure: 




*3 



5 and 

2) condensing the biaryl caibonyl containing compound with an active 
methylene compound of the structure: 

W— X 

10 to give the benzylidene compound of Formula (XV). 

47. A process of claim 46 further comprising the step of reducing the benzylidene to 
form the benzyl compound of Formula (XVI): 




(XVI) 



15 



92 



WO 01/16123 



1/5 



PCT/US00/24348 



r W S 
-O -D T3 




(%) uogonpojd *>JN±P uoflM!M u l 



WO 01/16123 



2/5 



PCT/US00/24348 




WO 01/16123 



3/5 



PCT/US00/24348 




WO 01/16123 



4/5 



PCT/US00/24348 




WO 01/16123 



5/5 



PCT/US00/24348 




INTERNATIONAL SEARCH REPORT 


Internal! Application No 




PCT/US 00/24348 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C07D277/34 C07D277/36 C07D417/06 C07D233/42 C07D233/40 



C07D233/96 C070261/12 A61K31/4166 A61K31/426 A61K31/42 
A61K31/4439 A61P29/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07D A61K A61P 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, BEILSTEIN Data, CHEM ABS Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US 5 523 314 A (BUE-VALLESKEY J M ET AL) 
4 June 1996 (1996-06-04) 

the whole document, particularly examples 
21, 29 and 42 


1-9,16, 

25-39, 

44-47 


X 


EP 0 343 643 A (WARNER-LAMBERT COMPANY) 
29 November 1989 (1989-11-29) 

the whole document, particularly example 
39 


1-9,16, 
25-39, 
42,43, 
46,47 


X 


EP 0 212 617 A (LEDERLE (JAPAN) LTD.) 
4 March 1987 (1987-03-04) 
examples 8 and 11 


1,2,4 






/-- 




| )(| Further documents are listed in the continuation of box C. 


|)( [ Patent family members are listed 


in annex. 


° Special categories of cited documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

"E' earlier document but published on or after the international 
filing date 

'L' document which may throw doubts on priority dalm(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'0* document referring to an oral disclosure, use. exhibition or 
other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 


T* later document published after the international fifing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X' document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
invotve an inventive step when the document Is taken atone 

*Y* document of particular relevance: the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sWHed 
in the art. 

document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


6 December 2000 


22/12/2000 




Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel (+31-70) 340-2040, Tx. 31 651 eponl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Allard, M 



Form PCT7ISA/210 (second shoel) (July 1992) 



page 1 of 3 



INTERNATIONAL SEARCH REPORT 



Intemati Application No 

PCT/US 00/24348 



C(ContlmiaUon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indication.where appropriate, of the relevant passages 


Relevant 1o claim No. 


X 


DATABASE CROSSFIRE 'Online! 

Bell stein Instltut zur Foerderung der 

Chemischen Wissenschaften ; 

XP002154745 

Bell stein Registry Number 1120438 

& ANN. UNIV. MARIAE CURIE-SKLODOWSKA SECT. 

AA PHYS. CHEM. , 

no. 29-30, 1975, page 289, 291,292,294 


1,2,4 


X 


DATABASE CROSSFIRE 'Online! 

Bell stein Instltut zur Foerderung der 

Chemischen Wissenschaften; 

XP002154746 

Bell stein Registry Number 4939128 

& POL. J. CHEM. , 

vol. 52, 1978, pages 2455-2459, 


1,3,4 


X 


BRADSHER C K ET AL: "Aromatic 

cyclodehydration. XXIV. Cyclization of 

derivatives of ( 2-bi phenyl yl )pyruvic acid" 

JOURNAL OF ORGANIC CHEMISTRY, 

vol. 15, no. 2, March 1950 (1950-03), 

pages 374-376, XP002154743 

compound VI 


1,2,4 


X 


ZASK A ET AL: "Synthesis of 
3-mercapto-2(5H)-furanones via reaction of 
d1Hth1o-2,4-th1azol1dinedione with 
alpha-halo ketones" 
TETRAHEDRON LETTERS, 
vol. 34, no. 17, 

23 April 1993 (1993-04-23), pages 
2719-2722, XP002154744 
page 2721, compound 4a 


1,2,4 


P,X 


WO 00 18748 A (ROCHE DIAGNOSTICS GMBH) 
6 April 2000 (2000-04-06) 

1 the whole document, particularly page 11, 
No 54, page 14, No 140, and page 19, lines 
17 and 18 


1-4, 

25-39, 

46,47 


A 


EBISAWA M ET AL: "NOVEL THIAZOLIDINEDIONE 
1 DERIVATIVES WITH RETINOID SYNERGISTIC 
ACTIVITY" 

BIOLOGICAL & PHARMACEUTICAL BULLETIN (OF 
JAPAN), JP, PHARMACEUTICAL SOCIETY OF JAPAN, 
vol. 21, no. 5, May 1998 (1998-05), pages 
547-549, XP002915955 
ISSN: 0918-6158 
uric wr iu 1 c uuuuniciit 


1 


A 


W0 97 00249 A (TAKEDA CHEMICAL INDUSTRIES, 
LTD.) 3 January 1997 (1997-01-03) 
the whole document 

-/-- 


1,27,40 



Form PCTYISA/210 (continual ion of second sheet) (July 1992) 



page 2 of 3 



TNTFRN ATIONAL SEARCH REPORT tntefnati Application No 

PCT/US 00/24348 


^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of document, with indication .where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 99 09965 A (TAKEDA CHEMICAL INDUSTRIES, 
LTD.) 4 March 1999 (1999-03-04) 
the whole document 


1,34,42 



Form PCT/ISA/210 (continuaJion of second sheet) (July 1992) 



page 3 of 3 



International Application Na PCTAJS 00 £4348 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 

Claims Nos.: 1-5, 9, 10, 22-47 (all partly) 



Present claims 1-5, 9, 10 and 22-47 relate to an extremely large number 
of possible compounds, their use and preparation. Support within the 
meaning of Article 6 PCT and/or disclosure within the meaning of Article 
5 PCT is to be found, however, for only a very small proportion of the 
compounds and uses claimed. In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope is impossible. Consequently, 
the search has been carried out for those parts of the claims which 
appear to be supported and disclosed, namely those parts relating to the 
compounds of formula (I) according to claim 1, wherin m is 1 and W, X, Y 
and Z are as defined 1n claim 6, l.e all examples and specifically 
recited compounds of the application. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



INTERNATIONAL SEARCH REPORT 

. .nation on patent family members 



Internet! Application No 

PCT/US 00/24348 



Patent document 


Publication 




Patent family 


Publication 


cited in search report 


date 




member(s) 


date 


US 5523314 A 


04-06-1996 


US 


5716975 A 


10-02-1998 




AU 


676843 B 


27-03-1997 




AU 


4621893 A 


17-03-1994 




CA 


2105598 A 


11-03-1994 




CN 


1091006 A 


24-08-1994 




CZ 


9301814 A 


16-03-1994 




EP 


0587377 A 


16-03-1994 




EP 


0915090 A 


12-05-1999 




FI 


933946 A 


11-03-1994 




HU 


70184 A 


28-09-1995 




IL 


106877 A 


10-03-1998 




IL 


119119 A 


16-08-1998 




JP 


6192091 A 


12-07-1994 




MX 


9305444 A 


31-05-1994 




NO 


933198 A 


11-03-1994 




NO 


981911 A 


11-03-1994 




NZ 


248573 A 


27-02-1996 




PL 


300335 A 


21-03-1994 




RU 


2131251 C 


10-06-1999 




US 


5661168 A 


26-08-1997 




ZA 


9306492 A 


02-03-1995 



EP 343643 


A 


29-11-1989 


AT 


103175 T 


15-04-1994 








AU 


626863 B 


13-08-1992 








AU 


3505889 A 


30-11-1989 








CA 


1340247 A 


15-12-1998 








DE 


68914029 D 


28-04-1994 








DE 


68914029 T 


07-07-1994 








DK 


252089 A 


26-11-1989 








EP 


0565135 A 


13-10-1993 








ES 


2063073 T 


01-01-1995 








FI 


892522 A 


26-11-1989 








IE 


62214 B 


11-01-1995 








JP 


2062864 A 


02-03-1990 








OP 


2899309 B 


02-06-1999 








KR 


9702228 B 


26-02-1997 








NO 


892083 A 


27-11-1989 








NZ 


229266 A 


23-12-1991 








PH 


27092 A 


26-02-1993 








PT 


90662 A,B 


30-11-1989 








US 


5464856 A 


07-11-1995 








US 


5208250 A 


04-05-1993 








US 


5306822 A 


26-04-1994 








ZA 


8903834 A 


30-01-1991 


EP 212617 


A 


04-03-1987 


JP 


62045554 A 


27-02-1987 








JP 


62045553 A 


27-02-1987 








AT 


39916 T 


15-01-1989 








CA 


1325222 A 


14-12-1993 








DE 


3661732 D 


16-02-1989 








KR 


9106325 B 


20-08-1991 


W0 0018748 


A 


06-04-2000 


AU 


6330999 A 


17-04-2000 


W0 9700249 


A 


03-01-1997 


JP 


9136877 A 


27-05-1997 








AU 


6016896 A 


15-01-1997 


W0 9909965 


A 


04-03-1999 


AU 


8747998 A 


16-03-1999 



Form PCT7ISA/210 (patent family annex) (Jury 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

In, w.. nation on patent family members 



Application No 

PCT/US 00/24348 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO 9909965 



EP 
JP 



1007038 A 
11124331 A 



14-06-2000 
11-05-1999 



Form PCT/1SA/210 (patent tamify annex) (July 1992) 



page 2 of 2 



